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INTRODUCTION 
-1-
In the treatment of cerebral palsied children, 
a dentist is frequently confronted with numerous 
instances of poor oral hygiene, gingival and perio-
dental problems, and untreated carious lesions. 
These conditions present an unlimited challenge to 
dentistry. Very often, these oral manifestations 
are related to poor diet; recent literature empha-
sized the importance of good diet to a program of 
preventive dentistry. 
1, 2 Some investigators attribute the poor oral 
status of the cerebral palsied to the neglect of 
dentists as well as to the parents of these children 
in failing to provide them with adequate dental care. 
Many cerebral palsied children do not receive proper 
dental care because · dentists lack knowledge, patience 
and the technical ability to handle these handicapped 
chi l dren. 3 
~h . t• t l, 4' 5 h t d th t o~ er lnves lga ors ave repor e a 
the very nature of cerebral palsy is also responsible 
for the poor oral conditions. Many cerebral palsied 
children are unable to maintain good oral hygiene and, 
consequently, create additional dental problems. 
Toothbru.shing is a difficult task for many of these 
children due to uncontrolled movements of their hands 
and arms. Removal of food particles from the oral 
-2-
cavity is definitely a problem because muscular co-
ordination in and about the oral structure is lacking. 
Furthermore, abnormal activities of these same muscles 
have been related to many malocclusions. 3' . b, 7 In-
ability to chew, suck and swallow properly has altered 
the diet of the handicapped children to such an extent 
that the oral structures are directly and indirectly 
affec~ed. 
Correlations have been made between poor diet 
and poor oral status; likewise, poor oral status has 
been associated with the ~ncrease in the frequency of 
between-meal snacks. Good diet has always been con-
sidered important for the dental health of normal 
children and it is even more so for cerebral palsied 
children. 
The results and conclusions drawn from dietary 
studies have varied significance to dentist.s, nutri-
tionists, physicians and others interest~d in this 
field. Some dietary studies have been conducted on 
the cerebral palsied but only a few were concerned 
with their dental problems. This study provides fur-
ther information about the dietary habits of cerebral · 
palsied children. 
REVIEW o ·F LITERATURE 
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This study is unique because it is a dentist's 
evaluation of the dietary habits of cerebral palsied 
children. For this reason, some aspects of the oral 
conditions and dental treatment of these children 
must be r~vie~.;ed. The following subjects are of in-
terest in establishing a meaningful relationship be-
tween dentistry and the dietary habits of cerebral 
palsied children; each will be considered separately 
in the review of literature: 
1. Cerebral Palsy 
2. Oral Status and Dental Treatment of 
Children with Cerebral Palsy 
Nutrition, Diet and Dental Health 
Nutrition and Diet Studies of Children 
Nutrition . and Diet of the Cerebral Palsied 
.. 
Cerebral Pa lsy 
The first clinical descriptions of cerebral palsy, 
·Jith a modern philosophy of therapy, were given by 
8 
Little in 1843. This crippling , paralytic ailment 
n as o f ten been referred to as 11 Li ttle t s disease, 119 · 
which included all forms of cerebral palsy. Today, 
we knoH that Hhat Little described Has only one of 
the many conditions of cerebral palsy. But there is 
sti_ l much confusion and difference of opinion as to 
-4-
the proper classification and terminology of the various 
. 10 
forms of the disease. 
11 
According to Perlstein and Barnett, cerebral 
palsy is any paralysis, weakness, incoordination, or 
functional aberration of the motor system resulting 
from a pathological condition in the motor centers of 
the brain. 12 In 1959, MacKeith and co-workers defined 
cerebral palsy as a persistent but not unchanging dis-
order of movement arid posture, appearing in the early 
years of life and, due to a . non-progressive disorder 
of the brain," the result of interference during its 
development • .. 
The incidence and prevalence of cerebral palsy 
is also confusing and uncertain. The survey conducted 
by Andersen13 in Norway showed an incidence of 1.9 
cases of cerebral palsy per 1,000 births. Based on 
the prevalence in the five to nine year age group (age 
group with highest incidence) and an average life ex-
pectancy of 65 years, the prevalence of cerebral palsy 
was estimated to be 234 per 100,000 population of all 
ages. 
Perlstein, 14 in 1962, reported that the inci~ence 
of cerebral palsy in the United States was approximately 
one per 150, or 7.5 per 1,000 live births. Then he cal-
culated the prevalence of cerebral palsy to be 
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approximately 480 per 100,000 population of all ages. 
In the past, the prevalence of cerebral palsy closely 
approached that of poliomyelitis. However, with the 
advent of vaccination ~gainst ~olio, ~erebral palsy 
has become the greatest neurologic crippler of children. 
Cerebral palsy is classified according to what 
characteristics need emphasis. Each method of classi-
fication has its usefulness, advantages and disadvan-
tages. The following is the classification of cerebral 
. 15 . 
palsy as proposed by Minear: physiological, topo~ 
graphical, etiological, supplemental, neuroanatomical, 
functiona~ capacity ~nd therapeutic. In addition, a 
mental capacity classification is frequently used to 
describe the extent of cerebral palsy involvement. 
16 Heber classified the mentally retarded children ac-
cording to various intelligence levels. 
Oral Status and Dental Treatment 
of Children with Cerebral Palsy 
Oral status of the cerebral palsied. Cerebral 
palsied· children suffer from diseases and abnormal con-
ditions of thi oral structures in a manner similar to 
normal child~en. The severity and the extent to which 
these children are affected by such conditions have 
been reported by many investigators. 
-6-
17 Leonard reported that the dental condit~on of 
the cerebral palsied patient is likely to be better 
than that of the average normal individual. He fur-
ther reported that it is very common to see cerebral 
palsied children with caries-free dentition. 
Generally, the cerebral palsied child's growth 
and development of dentition and related structures 
2 
are very much similar to those of the normal child. 
However, many comparative studies. of .~he oral condi-
tions of cerebral palsied ahd normal children have re-
vealed more cases of inferior conditions among the 
handicappe.d. 
Lyons, 3 after examining 50 cerebral palsied chil-
dren between the ages of 10 and 14 years, reported , 
that 72 per cent of these children had malocclusion 
of the teet~ in varying degrees. His examination dis-
closed a high incidence of caries in these children, 
and in nearly all of them there was considerable gin-
givitis. Because they did not repeive adequate dental 
care, he asserted that these children were dental crip-
ples at the age of 12 yearso 
High incidence of malocclusion in cerebral pal-
. 6 7 
sied children was reported by Jackson and Trausch. 
18 Rosenbaum's evaluation of the occlusion prob-
lems in 124 cerebral palsied children r~vealed ·.that 
-7-
bruxism, mid-line discrepancies, visceral swallowing, 
tongue thrusting and buccal crossbites occurred with 
greater frequency in the cerebral palsied than in the 
unaffected. 
Watson19 ' 20 made a survey of dental conditions 
of 119 cerebral palsied children. A significant cor-
relation was found between ~ incompa~ability and hypo-
plastic defects of the enamel. He designated these 
defects as rrthe Rh hump and developmental line . u The 
incidence . of caries and malocclusion did not differ 
significantly between the handic~pped and norma~ group, 
but marginal gingivitis occurred with greater frequency 
in the cerebral palsied. 
A very high incidence of marginal gingivitis was 
21 
also reported by Weisman in 1956. His study of ,the 
ging ival and periodontal conditions of 253 cerebral 
palsied children showed that a majority of them had 
poor oral hygiene. · 
. 22 
Via and Churchill found a high incidence of 
enamel hypoplasia in subjects with cerebral disorders. 
The incidence of enamel defects among the cerebral pal-
sied was 68 per ·cent, compared to only 10 per cent in 
the control group. Herman23 also discovered incidence 
of enamel hypoplasia to be significantly greater in 
cerebral palsied children than it was in a group . of 
-8-
unaffected children. The enamel defect was observed 
in 36 per cent of the cerebral palsied children. and 
only in six per cent of the control children. 
In 1960, Siegel24 compared dental conditions of 
65 cerebral palsied children to the same number of un-
affected children of the same age. He found that the 
eruption of the primary dentition occurred earlier in 
the cerebral palsy group and that attrition was quite 
~renounced. No attrition was found in the unaffected 
children. · He concluded that decalcified and hypoplas-
tic areas . are important diagnostic aids in determining 
the time of brain injury. Developmental anamolies of 
the dentition were considered not significant; the 
study further revealed that there was little· differ-
ence in the DMF (decayed, missing and filled teeth) 
between the cerebral palsy group and the unaffected 
group. 
Shmarak and Bernstein25 studied ttie caries inci-
dence of 81 cerebral palsied children between three 
and 15 years of -age. They observed that the caries 
incidence of the cerebral palsied was higher; more than 
28 per cent of all teeth observed in these children 
we·re affected by caries. The incidence of dental caries 
increased with age except at eight, 12 and 13 year~. 
The decrease in the percentage of children affected by 
-9-
dental caries at these age levels was expected· since 
carious primary teeth were being lost and new permanent 
teeth were erupting. 
High incidence of dental caries, gingival disease 
and malocclusion in cerebral palsied children was also 
reported by Swallow.4 He concluded that cerebral palsy 
can affect the oral structures directly as well as in-
directly. Among the common findings which affect the 
mouth directly are the involuntary movements of the 
face, teeth-grinding, abnormal tongue movements, and 
poor sucking, swallowing and chewing. Poor dietary 
habits and the inab~lity to properly manipulate the 
tooth brush can affect the oral structures indirectly. 
26 Magnussan and ·DeVal surveyed the oral condi-
tions of 76 Swedish cerebral palsied children. A con-
trol child of · the same sex and age was selected f ·or 
each cerebral palsied child. Comple~e records of oral 
conditions were obtained for each child, and medical 
data were made available from the hospital journals 
and treating physicians. These investigators found 
that the cerebral palsied children· ·had more caries and 
that the incidence of gingiviti& was three times higher 
than in the normal bhildren. Sixty-five per cent of 
the cerebral palsi~d children and 20 per cent . of the 
control children had some form of gingivitis. 
-10-
Hyperplastic gingivitis was common in the cerebral 
p~lsied children. No significant difference was 
noted in the number of mineralization disorders, an-
amoli e s or accidental injuries, but bruxism and at-
tri t ion were more common in the cerebral palsy group. 
The authors concluded that the higher ~ncidence of 
carie s and gingivitis in these children was due to 
~~ e difficulties encountered in maintaining good oral 
Dental treatment of the cerebral palsied~ A 
survey of 100 cerebral palsy patients conducted by 
Buc kl ey and Slominski27 revealed that the majority 
of t h es e patients had received no previous dental care. 
It has been estimated that the need of the cere-
bral palsied for dentistry is significantly greater 
tha n that for the normal population •·3' 4, 28 Lack 
of dental care in these children has been ascribed 
m i gnorance and neglect on the part of both the par-
ents and the dental profession as well as to the very 
natur e o f cerebral palsy ~ 
0 Leary, 1 in describing the dentistst fear and 
laCK of knowledge of the condi t ions of cerebral pal-
e-y, stat ed that many dentists are unfamiliar Hith 
the conditions of cerebral palsy and are not able to 
2 
op erate confidently on these children. Wessels 
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stated that the blame for neglect of the cerebral 
palsieds 1 dental needs must be jointly shared by the 
par~nts of the children and the dental profession. 
The dentist's lack of knowledge conqerning cerebral 
palsy and the parents' reluctance to provide dental 
care, thinking that it is impossible to treat them 
properly, have created serious dental problems for 
tnese handi~apped children. 
Goldman, 29 in his clinical observation of chil-
dren suffer i ng from cerebral palsy, muscular dystro-
phy, or other mental and nervous diseases, found a 
h igh rate of gingival lesions in these children and 
repor t ed that the dental problems of handicapped 
children have been ignored in the past. 
Lindah130 emphasized that the cerebral palsied 
c h i ld is a handicapped child. Because of these handi-
capp e d conditions, parents will frequently be over-
affectionate and overprotective. Very often parents 
will have some feeling of sympathy toward the child 
and s h oYI their affection by giving him more 11 sweets" 
than n ormally would be given, thereby contributing 
~urther to his dental problems. 
Both Kauffman31 and Album32 stressed the impor-
tance of providing good dental attention for the cere-
bral palsied; in dental care, each patient must be 
-12-
managed as an individual since no standardized ·pro-
cedure can be made applicable to every cerebral pal-
sied child. 
# 
In stressing the importance of good dental care 
for the cerebral palsie.d, idessels 2 has stated that 
since the handicapped child often has physical pro-
blems that make the performance of such apparently 
routine tasks as eating and talking difficult, it 
is important that these problems not be aggravated 
further by dental neglect~ 
Nutrition, Diet and Dental Health 
Effect of nutrition and diet on teeth. Bunting 
et a1. 33 and Howe et al.34 demonstrated significant 
reduction in the dental caries activity -v;ith improved 
dietary intake. Other studies35 ' 36 showed that 
children with better dietary intake had better dental 
conditions. Many studies have revea~ed that nutri-
tion during the time of tooth development plays a 
very important role in the caries experience of man. 
Sheldon et a1. 37 examined ground sections of 
95 teeth from 34 patients with detailed medical his-
tories to determine whether defects in enamel struc~ 
tures were related to the occurance of systemic 
-13-
ailments. Positive correlation between the enamel 
defects and systemic disability was shown in more 
than 70 per cent of the subjects. The most common 
caQSes of defective enamel formation were deficien-
cies in vitamins A, C, D and also of calcium and 
phosphorus. 
Sobel and Hanok38 also reported the importance 
of a proper calcium-to-phosphorus ratio in the diet 
during the period of tooth ~alcification. 
Perhaps the most significant nutritional in-
fluence on developing teeth is the ingestion of fluo-
rides during the calcification of the teeth.39-43 
Studies have revealed that the rate of caries attack 
can be reduced quite significantly with the addition 
of minute amounts of fluoride in the drinking water. 
A recent study by Tank and Storvick44 has indicated 
that pr~valence of even malocclusion and gingivitis 
may be significantly reduced by means of -communal 
fluoridation. However, a study conducted by DavLs45 
demonstrated lack of relationship between occlusion 
and the fluoride content of the communal water suppl~ 
Moore's46 study, likewise, revealed that the fluoride 
content of the water supply did not influence the 
severity of gingivitis. 
Berk,4? in 1943, demonstrated that the diet of 
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the mother during pregnancy was an influencial . factor 
in the calcification of the child's teeth. His study 
further revealed that the most significant single 
factor in dental caries was the child's dietary 
habits at the time of the study. 
Sognnaes4S, 4 9 also reported that dental health 
can be affected by poor nutrition during the time of 
the growth of the embryo and stated that the struc-
t~re and the quality of the teeth themselves are im-
portant factors in considering susceptibility of teeth 
to decay. He studied the dental caries susceptibility 
; 
of various animals including man and found consider-
able caries development if they were placed on a puri-
fied high sugar diet during tooth development and con-
tinuing after tooth . eruption. If on the other hand, 
the diet consisted of natural or unrefined food pro-
ducts during the tooth development, the animals re-
mained relatively caries-free even when a high sugar 
diet was given during later life. 
MacLeod~O reported that faulty diet during preg-
nancy can result in many abnormalities. Since the 
teeth are quite well developed at the time of birth, 
nutritional adequacy of the mother during pregnancy 
can very well influence the future oral health of the 
child. Congenital defects, greater susceptibility 
-15-
to caries, poorly formed teeth, poor calcification 
of bones at birth and even malocclusions have been 
associated with. nutritional deficiency . during pre-
natal life. Educating t~e mothers as to the impor-
tance of good nutrition can minimize these various 
developmental defects in children. 
Many local factors are involved in caries de-
development$ Fosdick5l demonstrated the effect of 
simple oral hygiene procedure on reduction of dental 
caries. Brushing with a neutral dentifrice or even 
rinsing after ingestion of food was shown to reduce 
the dental caries activityo 
Kite et a1. 52 showed that food must be present 
around the teeth for caries to developo When caries-
susceptible albino rates were fed a c~~ies-producing 
diet by stomach tube, they did not develop tooth de-
cay o On the other hand, all control litter mates 
bu t one which were fed the same diet orally had tooth 
dec ay. 
Orland et al.5J studied germ-free rats and re-
porte d that rats maintained free of bacteria did not 
devel op dental carieso 
Such properties of saliva as viscosity, pH, 
flow, buffering c~pacity, organic as well as inor-
ganic content and 'ionic strength have all been 
-16-
associated with the development of caries. Bixler et 
54 
al., in 1954, demonstrated the effect of desaliva-
tion on the dental caries activity. Pronounced in-
crease in the incidence and severity of dental .caries 
was noted when the animals were desalivated. 
The direct effect of carbohydratB on .dental 
caries has been supported quite consistently by many 
studies conducted in the past. 
Shaw,55 in 1954, showed that even the highly 
caries-susceptible . strain of rats remained caries 
free when they were fed diets which were low or free 
in carbohydrate content. 
Gustafson et al.,56 in 1954, after studying the 
relationship of carbohydrate to dental caries, con-
eluded that consumption of sugar can increase caries 
activity. Sugar which was readi~y cleared f~m the 
surfaces of teeth had relatively low cariogenic po-
tentials. Sugar in a form of solution consumed at 
mealtime did not increase the dental caries activity; 
however, 9onsumption of sugar which was ·easily re-
tained on the surfaces of the teeth increased greatly 
the caries activity. Caries activity was found to be 
the greatest when easily retained, sugar-rich food 
was consumed between mealso With a decrease in sugar-
rich food, caries activity decreased. However, 
-17-
Gustafson and co-workers concluded that dental caries 
will continue to appear despite the avoidance of re-
fined sugar, maximum restriction of natural sugars 
and total dietary carbohydrates. 
Savara and Suh~r57 studied the food and oral 
hygiene habits of 279 children one to six years of 
age. The results showed no correlation between dental 
caries and the income of the parents or the number of 
times per week the.children consumed various desserts 
and Qetween-meal items. The oral hygiene habits were 
also negativeiy associated with the parents' income. 
However, the ed~ca tion of the parent.s was directly 
associated with the number of times per day the chil-
dren brushed their teeth • 
. 58 . 
Potgieter et al., in 1956, surveyed the dental 
status and food ha~its of 864 Connecticut children. 
A loHer DI1F rate was found in children who had better 
dietary intake on the basis of the basic seven food 
groups. A lower !»IF rate was found in children who 
consumed a greater amount of fruits and vegatables. 
A consistent improvement in dental status was noted 
with an increase in the number of cups of milk co~-
surned, although the DI'1F. rate of those children con-
suming more than five cups of milk per day was noted 
to be slightly higher than in children consuming four 
-18-
to five cups per day. There _was a slight positive 
correlation between the DMF rate and the frequency 
of. between-meal snacks. The DMF rate for boys did 
not differ from that of girls. When the DMF rate 
for rural children was compared to that of city chil-
dren, rural children had a slightly lower DMF rate. 
Slack and Martin,59 in 1958, investigated the 
effect of an apple eaten after meals. They found 
that the gingival condition and the incidence of 
caries were significantly better in the apple group . 
t~an in the control group. 
Cran, 60 in 1959, found a low caries incidence 
in the Australian aborigines who subsist partly on 
a primitive dlet which is high in protein and lov1 
in refined ca~b~hydrate. The histo~ogical structures 
of the teeth did ~ot appear to be ~esponsible for 
the high resistance to caries, and fluorine in the 
water was considered to play a less important role 
than the diet in controlling dental caries. There-
fore, he qoncluded that by proper selection and cook-
ing of food, it. is pos.sible to provide a nutritious 
diet which will maintain the oral tissues free from 
disease. 
Zita et al., 61 in 1959, in studying the dietary 
habits and dental caries experience of 200 childr~n, 
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found very little correlation between the total 
number of equivalent teaspoons of sugar consumed 
and DMFS (decayed,· missing and filled surfaces). 
There was also very little relationship between the 
frequency of eating and DMFS; however, consumption 
of sugar between meals showed high positive correla-
tion with the DHFS. The mean DMFS of girls was high-
er than the mean DMFS of the boys, but it was not 
statistically significant. A significant differ-
ence was found in the DHFS rate of city children 
(mean 6.9) compared to . the DMFS rate of rural chil-
dren (mean 4.9~). 
Weiss and Trithart, 62 in 1960, conducted a 
study on preschool children between the ages of 62 
and 78 months and demonstrated a ~efinite relation-
. . . 
ship between · ~he frequency of between-me~l eating · -
and caries experience. They found that most be-
tween-meal items were high in sugar content and in 
their adhesiveness. In descending order of popu-
larity, the five most often selected between-meal 
items were gum, candy, soft drinks, pastries, and 
ice cream. The average frequency of between-meal 
eating 1-1as 1. 75 items per day, and the average num-
ber of def (decayed, exfoliated or filled deciduous 
teeth) was 5.88. This study clearly demonstrated 
-20-
that as the frequency o f between-me al eating increas-
ed, a corresponding increase was noted in the number 
of d e f t eeth per child" The children who qid not 
ea t be t ween meals exhibited a def of 3o3 teeth per 
chi_d; children tvho ate t Ho it e ms . exhibited 5.7 def 
te e t h per child, and children vrho ate four or more 
items exhibited 9o8 def teetn per childo 
Templeman, 63 in 1964, inve stigated restricting 
carb oh ydrate intake as a means of controlling dental 
carie s" Each subject was placed on a carefully con-
tro l led program o~ carbohydrate intake for six weekso 
·-hr-ough out the study, b e t we en-meal eating Has pro-
.. .:.bited " The lactobacillus count s were utilized t o 
~ et erc i ne the effectivene s s of this diet" A majority 
of ~he 127 patients partic i pating in this study were 
ch~l r en" Of this numoer~ 80 (65 per cent) benefited 
I rom this con trolled diet a ry p ro g ram and sho-r.-1ed de f i-
n it e improvement in their denta l healtno 
Ef f ect of nutrition a nd d i et on periodontal tis-
~ u~" S i nce the periodon tal tissues are f orever in 
a s ~ate o f metabolism and cons t antly in contact with 
f oo d, i t is not difficul t to understand that both sys-
e .. .:.c a~ d local dietary condi t ions can greatly affect 
:.. h e ._. e .:.. issues. 
6}! 
Sc h our and Massler 7 have referred to the oral 
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tissues as the 11 ba romet e r of the s tate of nutrition 
of uhe bodyQ 11 They further sta te d that the routine 
examination of the teeth, the gingiva, the tongue, 
the lip s and the saliva at periodic intervals is a . 
simpl e and fairly accurate method. of determining the 
nut ritional status of both the child and the adult. 
Pas t nutritional conditions c an be determined in the 
e n a .. _ 1 and dentin, and the present status may be ob-
served in the alveolar boneo gingiva and the tongueo 
studies have shown that nutritional deficien-
cie s can affect t~e periodontal t i ssues in many ways. 
Bo y_e 65, 66 observed atrophic alveolar bone and hy-
perkeratinization of the gin gi val crevice epithelium 
: n v:tamin A deficiencyo Bec k et alQ 67 showed ex-
t e nsive destruction of the periodontium in dogs de-
68 f ic :ent in nicotinic acid. Afonsky reported on 
·_or-~pecific gingivitis in vitamin B complex defi-
ciency~ Boyle, 69 in 1937, and GlicK,?O, 71 in 1949j 
a ssoc i ated various forms of periodontal disease with 
vi tar in C deficiency" 
·. aerhaug 72 also r eported on the effect of C-
aviGa inosis on the supp orting structures of the teeth. 
In nis study, the his t olog ic picture of the vitamin 
C deficient periodontal tis s ue did not resemble that 
of periodontal disease in man. Howe ver, it clearly 
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demon s trat ~ d the abnormal formation of bone, des-
uruct ion of collageneous fibers, increased osteo-
clast ic resorption and capillary bleedings in vita-
min C deficiencyo 
Stahl, 7J, 74 in 1955, demonstrated pronounced 
p eriodontal destruction in rats deprived of proteino 
This wa s partie u lar ly so in the presence of local 
irritantso Later, in 1963, he reported on the heal-
:ng o f gingival wounds in femal e rats placed on low 
pro tein diets; Histolog ic obs e rvations revealed that 
t he protein deficient rat s had more persistent in-
.... larr.--. at ion of the Houn d and delayed crestal osteo-
o enesi so 
5 u rke t, 75 ho"L-Jever, fe lt t hat many of the defi -
ciency con dition s report e d in the l iterature are con-
ditio. s o f s e vere nutri tional deficiency whic n are 
n ot commonly exp erienced by m~. o He reported that 
~ ut ritiona l disorders, part ic u _arly of the chronic 
~-d mild nut ritional def · c i e r-c y typ e rather than the 
se ve·e a c ut e d e f ic i en cy type, are the most important 
g ro up of systemic diseases vlhich may affect the 
p eri o dontal tissues in mano 
76 c __ il+-on' reported tn_ t i t is very uncommon to 
~i nd peri odontal lesion s no t being accompanied by 
l oc a _ factors, mainly poor dietary habits. However, 
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physicians, nutritionists and e ven some dentists 
a tt pt to treat periodontal conditions by merely 
~ re s c r ibing vitamin supplementsJ and completely 
:gnoring the local factorso It is important to 
~nderstand that the correction for nutritional in-
a dequa cy should alv;ays be a ccompanied by the know-
ledge and skill of the dentist in removing the local 
cau~ati ve factors in the treatment of periodontal 
cond: tions o 
Kreshover, 77 in 1956~ reported that Americans 
are ov er-medicating themselves with vitamin supple -
ments 0hich are readily avai~able over drugstore 
co u .... t e r s Q Thi s may create n eg l e c t , as ~-J e 11 as care -
_es sness in selecting es~ en tial f oods and may also 
ini ~ia te toxicityo He fur t h er reported that an 
a re : ·=ge healthy person c an meet his nutritional re-
q ui: -~nts easily by inges~ion o f a variety of read-
ily ava:lable foodso · Vitamin :,·'): l ements must be 
used judiciously in the t:eatment of peri odontal 
condi ~ions o 
~ ~ ny local factors have al s o b een considered 
respo~. ib le for periodontal conditions o Studies 
na ve ~ nown · that the cons i stency of the diet, or its 
phys ·cal form, can affect the periodontal health of 
mane In 1939, Burwas.ser78 de .onstrated the effect 
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o f' -- · _·d a nd soft diets on the gingival tis sues of 
ogs v Pathological change s in the gingivae were ob-
~erv e d in dogs placed on a soft diete It was as-
swm Q that the changes were due to a lack of stimu-
~ation , leading to poor circulat ion and a softening 
of t he gingival tissues., 
Haber, 79 in 1940, reported that hard bread can 
~ tim1 _a te mastication and increase secretion of 
~al:1a , consequently preventing or arresting caries 
a nd tartar formationo 
Similar results were obtained in a dietary 
so 
... vuC.y conducted by· Pelzero Subjects consuming a 
s of t a nd non-detergent diet were compared with sub-
~ect s ~w ing a hard and detergent dieto A soft di st 
~::as : ·cund to promote muco::.d an d calc ulary deposi tio~ 
'"'-- t~ _e tooth surface a nd, ·oec ause of the lack of 
s cir,_..: _c. tion, marginal gi _g · va sho·..red signs of inflam-
~aticn o With the use o f gingiv" l capillary micro-
..... cop , gingival capillaries were shoHn to be abnormal 
:n n~xoe r, distribution and tonus in subjects who 
consu:r ed a soft and non-deterge·r1t diet. 
Nutrition an d Die J Studies of Children 
~uring early cr~ldhood, par t:cularly when growth 
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~ nd development is rapid, good dietary practice is 
of the utmost importance to the general well-being 
of the childQ . Rust81 has stated that more eventual 
health benefits can be raalized for the nation as 
c. "L·r:_ole through proper nutrition of the infant and 
youno child than by any other combined efforts of 
the medical and dental professions~ It appears, 
t~en, that this is the period when optimum nutri-
.~i o:nc.-_ requirements should be ·,~et., Nevertheless, 
ur- ys have shown that rany c nildren are in a nutri-
-sionc.. ~ ly inadequate state o Perhaps one e.xpla..Da tion 
for the ir poor nutritional status is their poor eat-
.:..ng :-.!.-....bits .. 
Ealdwin 82 intervie~ed 76 mothers to learn the 
eati~~ habi .ts of their children o He evaluated each 
c~ild on three variables: appetite, finicalness, 
a :-d t [;;_~le behavior.. It Has fou· .d that table behavior 
....... d goo d a ppetite i.·Jere very c losely related. to each 
othe~ a~d that without good appetite, there was 
rarely evidence of good ~able benavior~ Finicalness 
OY> f · s s ness was relat ed more to t he home environ-
~ --=-n t t __ a n to appetite or table behavior.. On each of 
~he 1r riables, a majori ty of t he children were rated 
1:un .__ r -cisfactory_, 11 and 27 per cent of the c:bildren 
~e re found to be unsat~ sfactory in al l three factors 
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s imul vane ouslyu Most of the c hildren included in 
t he 27" per cent group were cons ide red as nfeeding 
problems., 11 
:1arnick et alo, 83 ' 84 in 1955, studied the nu-
t ri t· onal status of adolescent .children from three 
cowY..un· ties in Idahoo The average intake of nine 
r..utrient ;> per child sho v.ed ver·y little . variation by 
c om. ~ ity; however, a pronounc ed difference by sex 
, as n oted., Boys conswned more of all the nutrients 
than d:d girls., Less tha n one -half of the Recom-
menaed Dietary ·Allowances f or ascorbic acid and vita-
.. in :.".. .·ras supplied in a large number of children. 
T..ne y co· .v luded that these chi ldren needed more fruits 
~nd -egetables which are nigh in ascorbic acid and 
vi t ""r1.:.n A value in their di et o ~· ·hen the seven-day 
f oo d records -v:ere evaluated i n terms of the basic 
...-vve ·_ f ood groups, the average ar1ount of food eaten 
pe r pe r s on compared well with the recommended amounts 
o ~ ~~ e basic seven, except for fruits and vegetables. 
~ oys c o~_ sumed more milk, c e reals and protein foods 
-cn2.n -c:_e g irls, but there Has very little dif.:..""e rence 
.:.n t~e amount for f ruit a.d v eoetables., Both boys 
and girls Here defici ent :.n these f ood groups. 
. 85, 86 
Eppright and Roderuc x , in 1955, found that 
tne die t of rowa school children showed an inadequate 
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consw ption of calc ium, a s corbic acid and vitamin A 
~ic n f oodso The core of th lr diets consisted of 
lib~ al amounts of meat 7 potatoes, s~eet desserts, 
table fat, and bread and otner cereal foodso In a 
la~ r study, they reported tha t by supplementing the 
diet of Iowa school girls wi th foods consisting of 
mil_~ fruits and vegetables .9 the diets of almost all 
of tne gi rls were brought wit~in the limits of 66 to 
100 per cent of the Recow~ended Dietary . Allowances 
f or calcium, vitamin A and ascorbic acido 
Dunham, 87 in 1960, conduc ted a study of the 
f i v - day food habits of 165 fifth- g rade studentsG 
Th e nutri tional adequacy of the diets wa s analyzed 
by · sing the . basic seven f oo d g roupso The results 
sho~ d -nat children fro_ hig er s ocioeconomic levels 
co~~ - ~ed diets of a better qu lity than c hildren fr om 
-O~·- er ~ ocioeconomic l evels o On the average, only 
ni .. c pe r cent of the children were considered to be 
e a ti __ 6 a "good dieto 11 .ltfter f our months of an in-
~ er- ~ve nutriti onal e ducati on _rog ram by the fi fth-
g r e t eac h ers, a surv y of nooc habits was again made. 
?es • ~~s showed that 19 per c en of the children we re 
c on s c.r, ing a 11 good d · et o 1 This study clearly demon-
s trated the need for a conti -~ing nutritional edu-
cational pro gram amon g our sch ool children. 
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. harton, 88 in 1963, eva uated the mean daily 
int a _e of 11 nutrients for 421 adolescent boys and 
gir_s, The three-day diet a ry records revealed a 
lo ..r inta{e of calcium, vitamin A, ascorbic acid 
and iron o 
_cDonald's 89 evaluation of 500 children treated 
at vne Indiana University c linic sho1t1ed that only a 
sma 1 percentage were eating an adequate dieto A 
majority of the children 0 ith an inadequate diet 
~,Jere de ""'icient in the fruits and vegetables group, 
an d at least 50 per cent received an inadequate 
amc ~_ t o~ dairy fooaso 
90 Hi __ ton et al o, i n 1963, reported on :the eating 
be~uvior ana dietary intaLe of 140 girls 12 to 14 
years of age~ Their diets inc lude d less milk, fruit s 
and vegetableso The die tar y - quali ty scores in the 
-, i _ter ere · _.:.. ghe.r than in t.ne summer. The girls . ho 
ate __ qre, Hhether in snac k s o r mea _s, had more ade-
qua~e dietso They also invest i6~ ted the psyc~ological, 
soc .:.o -ogical and physio o g ical _actors Hhich may in-
flu er-ce the selecti on of a die t on good qualityo 
he .:·a ctors ·Hhicn had significant relati onships were: 
matur tion, overHeig _t, and c onc ern about overvJeight, 
fa __ .:_ y relationships , psycholo · ·cal adjustment, 
hea t h as a value, kno ~ ledge of nutrition and the 
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enjoyment of ~oodo 
1utrition and Diet of the Cerebral Palsied 
Cerebral palsied children have feeding probl ems 
!fJhich do not normally plague the healthy childo The 
stretch reflexes of the spastics, the involuntary 
mo v e.nents of the atheto: ds and the disturbances of 
eq uilibrimn of the ataxies are some of the proolems 
Jhich make eating a difficult task for the handi-
c appe d. l1any of these childr·en are disabled to an 
exte __ t Hhereby they must rely on someone else to 
feed ~ hemo very often t h ey do not receive adequate 
amounts of food for norma l growth an d development~ 
Perls tein and Barne ~t 1 1 r eported that any one 
or combination of factors sucn a s persistent vomit-
in , ciifficulty in s rallo~ .ing , gagging, constipa-
tio~, excessive gas f ormation, spasm of muscles of 
sHal_o·jing and ·psychogenic anorexia due to forced 
f eedin
0 
may be cause for difficult feeding in these 
chi_drer.. ., 
various problems and techniques in feeding 
t:1 e c e r e bral palsied chi ldren have been described 
b .. ... d , 9l K 9 2 r d Gory 93 .trath n y . 1n -cneny an Ruoy, err, a1 - • .·1. e y 
and _uoy reported that a cerebral palsied child should 
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be 6 i v n extra time to ea · his mea lso They suggested 
tha a major portion of hi~ dinner be served be f ore 
the f mily meal time, there oy ins uring time to feed 
hi. p r op e rly, decreasing the problem of distraction, 
ana 0 iving the , feeder a chanc e t o en joy his mealso 
l(er·:r state d that ·thes e c hildren should be as comfort~ 
ab_ e a nd relaxed as possible during meal timeo The 
pe : ~on feeding the chi ld shoul~ be calm, patient and 
unn~rried, since relaxed e nvironment is essential in 
proper feedingo Gory recommended increasing the num-
ber of me als from three time s per day to six times 
per day for children who a re diffi cu l t to feedo 
C h t 1 91+ . ~ 9 ( '"' t d . h t t o __ n e a Q, ln o~~ repor ·e "G a Jnan ac u-
a l l y oenefits from increasing the frequ ency of eating. 
l 'he a dvantage s o f increas ed periodicity of food in-
~ake may be threefold: l) vhe pro te:n requirement 
may be decreased; ( 2 ) t he su ..... ceptibili ty to 11 meta -
bo L ~c" disease (o besity, atherosclerosis and diabetes 
!ne _l itus) m2..y be decreased, and (3) 11 metabolicrt d is-
ease may be more effec tively ~reatedo 
Phelps , 95 in 1951, poin ted o ut that "G:_e energy 
needs o f children with cerebra l pals y diffe r from 
those of normal children, si_.ce the muscular handi-
cap may either increase or decrease physical acti-
vity. Phelp s recommended div i sion of cerebral palsy 
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victims into five general types in considering indi-
vidual dietary problems: 
1. Spastic . paralysis--Spastics are not able 
to control their m.ovements; as a result, 
they tend to sit most of the time and to 
be rather lazy. Therefore, their caloric 
requirements are low. 
2. Athetosis--This condition is the opposite 
of spastic. Athetoid children are con-
stantly in motion and they burn up energy 
rapidly. There is no problem of obesity 
in the athetoid group; instead they are 
usually too thino Because of this 11 burn-
ing up 11 of tremendous quanti ties of food 
products, it is .important to see that they 
have a good backlog of all of the neces-
sary vitamins. 
3. Ataxia--Because of balance loss, they tend 
to fall in a group who become overweight 
as a result of inactivity. 
4~ Rigidity--Muscles of the 11 ri g idities 11 have 
a lead-pipe-like rigidness and their res-
ponse to movement is very slow. Chewing 
may be so slo~·l that they ma y take a very 
long time to eat their meals; many ~imes 
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they do not f · ni s hQ Ove rweight is of no 
problem in this g roupo 
5o Tremor--This is a rare group of cerebral 
palsy, and Phelps made no reference to their 
dietary problemso 
Since the five typ es of c erebral palsy vary in 
di ta ry and nutritiona l requirements, Phelps stated 
that iL is impossible to s e t up a single diet for the 
enti ·e g roupQ They sho ~ld at least be separat~d into 
t he spastics and atheto ids. 
Peeks and Lamb, 96 in 1951 , studied the dietary 
pra ctices of 29 cerebral p al ~ ied children, predomi-
na_tly athetoids .. Records o f f ood intake kept f or 
one ~eek by the mothers sh o re~ that approxima te ly two-
thircs of the diets prov:ded 90 pe r c ent or more of 
t hs __ corr_mended Dietary .Al lo -; a nces.. However, less 
th __ half of the subjects Vl re consuming enough food 
to ~ee~ 90 per c ent of the c aloric and cal c ium ~ 
qui:r•ementsQ They found that the relationship of nu-
tr.:.. __ .J_ intake vlas more di rectly related to indiv .... dual 
pa tr-olog ic/ complicat ions '"' -1d d e 0 ree of involvemen t 
tha~ to any other factoro It was als o found that 
amon
0 
the 37-types of f oods li s.J_ed , 77 .5 per cent were 
l.:.. k e d and eaten and 22o5 p er c ent were disliked and 
no ..... eaten. 
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Album, 5 in 1952, report e d that malnutrition and 
vi ' &...:.: n deficiencies are fre uently present in the 
cere bral palsied childreno L ck of muscle control 
can create problems in de g lutition and speecho Chil-
dre n thus affected will require a liquid or soft diet 
~hich must be maintained throughout their lives~ 
Such a diet is often inadequate in vitamins and mine-
ral ~ and will lead to many metabolic disturbances, 
inc_~d ing the morphologi c abnormalities detected in 
t h e dentition of the children o 
Le amy, 97 in 1953, conducted a study of a 48-hour 
food intake of 21 cerebral p l wied children and com-
pared their food intake t o t ne recommended allo~·.rances 
for normal children set f orth by the National Research 
Council. Her study · reveal ed t h at 18 of the 21 handi-
capp d children received inadeq uate calorieso Con-
s w~ i on of t h e follo1i ng nu~ _ ients, in the orde r 
li~~ d 3 Has found to b e _owe r t han the recomme nded 
al .L o-,ances: iron; nia c i n; a s c orbic acid; protein; 
calc iu~ .; vitamin l j_., and t h iamine " Leamy found n o 
si ~~ . i.:' .:..cant differences bet r e e ~ the caloric int; ake of 
a t. o.:..C. s and that o"" spas t ic s .. 
98 
. .. - o um, . in 1957., obs erve d gingivitis in a very 
~i~ . percentage of cere bra l pa .si ed and mentally re-
tar ~ d children. cl:nic a _ observations of 119 children 
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showed that adequate intake of vitamin B and c 
greatly improved the gingival conditions. He re-
ported that, after vitamin therapy, the gingival 
tissues appeared firmer, more pink in color and 
healthier. 
Sterling, 99 in 1960, studied the height and 
weight of 100 cerebral palsied children. Children 
with cerebral palsy, compared to their siblings or 
to the standard anthropometric charts, showed smaller 
measurements in both height and weight. The follo-7-
ing ~actors were pointed out as possible explanations 
for their retarded growth: (l) damage to growth cen-
ters; (2) malnutrition and· undernourishment due to 
dif f iculty in feeding, and (3) metabolic needs may 
be greater in some cerebral palsied ch~ldren. 
Tobis et al., 100 in 1961, studied the growth, 
pattern of 86 cerebral palsied children. Heights 
anrl weights of the subjects were also found to be 
significantly below the norms used and significantly 
lower than the non-handicapped children of the same 
age, _sex, ethnic orig in and ge og raphic area. Similar 
exp_anations to those of Sterling' s were discussed 
as possible causes for the retarded growth. 
Karle et al., 101 in 1961, evaluated the nutri-
tional status of 12 cerebral palsied children betwee n 
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the ages of two and 10 years. The amount of hemoglobin 
a nd serum concentration of vitamin A, carotine, and 
a sco rb ic acid were determined a t regular intervals over 
a fiv e -month period. Blood samples were obtained f r om 
each subject before the study was begun and then at 
r e gular intervals throughout the study. These children 
appe a red to be well nourished according to the biochemi-
cal findings; hoHever, in several instances, dietary 
r eco r ds indicated deficiencies in iro? and proteino 
Alth oughthe caloric consumption was less than the recom-
mende d allowance for those children according to their 
a g e s, Karle and her associates did not suggest that 
a ll cerebral palsied children be urged to increas e 
their caloric intake. 
Ruby and Matheny, 102 in 1962, eva1uated the growth 
pat t e r n of 137 cerebral palsied children between t h e 
a g e s of t wo and one-half and 18 years and found that 
g rowth retardation was common among the handicapped 
chi l dren. The results showed a g rowth lag of 12 to 
15 months for boys and app roximately 18 months for 
g ir l s. The 11 mouth area" involvement Has closely as-
sociated witn poor food intake, consequently affect-
ing g eneral growth. They stated that these children 
pos s essed the follo'lving three problems which can 
lead to poor·· food intake: ( 1) mechanical problem 
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crea ·ed by poor _·unction of the mouth, tongue and 
thr o· t makes .eating a slow · and laborious process; 
(21 many children tire easily sine · so much effort 
is involved in being fed or in feeding themselves, 
and (3) loss of food during mealtime which is a com-
~o. ) roblem in these childreno 
E~mmonct, 103 in 1963 , conducted a nutrition st dy 
of 3 cerebral palsied children from seven to ~6 years 
of ~0 e .. Her study included 11 girls and 20 boys; 26 
sp ~~ ics and five athetoidsv Tnv intelligence quo-
::;i e !"". t s cores ranged f ron: belo 1 1 9 to above 50.. I~ .. 
a s s ~ s~ in0 the nutri tional sta~u s of these children 
s i __ - d. ...... y dietary recoras .-:e re ob tained and blood sam-
ples we re biochemically analyzed .. 
In discussing t he i n d. ivi ua _ diets of 33 chil-
dr e _, :-a.rnmond classifi ed s even d i e t s 11 good 11 (intake 
of per cent or more o f t .:._e '"' llo1· ances), three 
die; -:: .... ll poor 11 (intake of _es s th n 67 per cent of t~e 
a l lo-... ances), and t he r e .. i n in6 iet s 11 fair 11 (intake 
of 67 to 99 per cent of the a _low nces) .. Over h l f 
of children did not m et 00 per cent of the al-
l o- . __ ces for calor i ~ , calci u: ., iron and thiamineo 
Ho•Je ve r, the group pic t ure Has no t markedly differ-
ent from t hat of t h ·_ealthy child'"'eno Caloric in-
o f the athetoids ¥as grea ter t han that of t he 
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sp t : cso Subjects wi th lesser arm involvement had 
h i ' . ~ c a loric intak e tha n thos e with grea t er arm 
i n vvlvementQ Hammond also found that mental retarda -
~ ion affected the die tary intake~ Subjects with sreater 
mental retardation had lesser dietary intake, and less 
re ta~ded individuals ha d f ~ a ter dietary intake~ · 
STATEMENT OF PROBLEM 
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The purpose of the study was to investigate the 
dietary pabits of cerebral palsied children. Because 
of their physical conditions, these children exercise 
only a limited degree of choice in food selection. 
For many of them, eating is a difficult task and 
management of some foods is practically impossible. 
This study was conducted to learn if the nutri-
tional adequacy, the consistency of the d i e t, the 
number of meals per week, and . the frequency and types 
of between-meal snacks were affected by the disability 
due to the disease. To accomplish this, each child 
was classified into physiolo gical, topographical, 
functional capacity and mental retardation classi-
fications in order to describe the extent to which 
the child was afflicted by the disease. 
EXPERIMENTAL PROCEDURE 
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The diets of 30 cerebral palsied children t1.;o 
and one-half to 13~ years of age were studied. The 
children attended the Cerebral Palsy Clinic at the 
Indiana University Medical Center between October, 
1964 and February, 1965o A complete medical history 
was available for each childa 
Parents of 57 cerebral palsied children were 
-'~ given seven-day diet survey sheets." Thirty diet 
surveys were completed and returnedo Identical in-
structions for recording the diet were given to the 
parents. The parents were told to record only those 
foods which were actually consumed. They were asked 
to describe all foods in detail, quantity consumed 
and the metho·d of preparation. 
Each child Has classified into physiological, 
topographical, functional capacity and mental retar-
dation classifications in order to describe the ex-
tent to which the child was afflicted by the disease. 
The physiological, topographical and functional 
cap acity classifications described by Minear15 were 
modified slightly for this study as follows: 
Physiological ·classification was based on the 
motor sympto ms. 
l. Spasticity--Characterized by a lower threshold 
~Yiodified from diet survey form recommended by Martin. 104 
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of the stretch reflex, an enlarged reflexo-
genic area, augmented responses with clonus, 
and an abnormal electromyographic record. 
2. Athetosis--Characterized by abnormal amount 
and type of involuntary motion, normal re-
flexes, normal electromyograhic findings, 
uncontrolled, involuntary and inco-ordinate 
motions with varying degrees of tension or 
non-tension. 
3. Rigidity--A disturbance of the agonist-anta-
gonist relations with resistance to slow 
passive motion of both agonist and antagon-
ist muscles. If the resistance to passive 
motion is continuous, it is referred to as 
the "lead-pipe" rigidity--if .qisconti:r:uous, 
11 cog-wheel 11 rigidity. 
4. Ataxia--Ataxia is primary inco-ordination 
due to disturbance of kinesthetic or balance 
sense, or both. 
5. Tremor--Which may be intentional, non-inten-
tional or constant, uncontrollable, involun-
tary motions of a rhythmic, alternating, or 
pendular pattern due to alternate agonist 
and antagonist contractions. 
6. A t·o nia--Lack of tone, and failure of muscle 
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to respond to volitional stimulation. 
7. Mixed--Any combination of two or more of 
the above conditionse 
8. Unclassified. 
Topographical classification was based on the 
topogra·phical distribution of the involvement. 
l. Monoplegia--Rare condition involving one 
limb only. 
2. Paraplegia--Condition involving legs only 
and almost always of the spastic or rigidity 
type. 
3. Hemiplegia--Condition involving lateralized 
one-half of the body and it is usually spas-
tic, although pure athetoid hemiplegias are 
occasionally seen, as are pure rigidity hemi-
plegias. There is often sensory involve-
ment in the area of proprioception to point 
discrimination and form perception. 
4. Triplegia--This condition involves three ex-
tremities, usually both . legs and one arm, 
and usually spastic, and patients with great-
est involvement of the arms are usually the 
dyskinetics, including athetoids. 
5. Quadriplegia--Involvement of all four extre-
mities to an equal degreeo 
0 
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6. Diplegia--Bilateral paralysis or paralysis 
affecting like parts on either side of the 
body (According to Perlstein, 9 diplegia is 
a condition involving the legs primarily 
and the arms to a slight extente Cases of 
this type are generally of the spastic 
variety) e 
7. Double Hemiplegia--This term is seldom used. 
Those cases in which the arms are more in-
volved than the legso 
Functional Capacity classification has to do 
with the degree of severi ty of the disease. 
1. Class I--Patients with cerebral palsy with 
no practical limitation of activity. 
2. Class II--Patien ts with cerebral palsy with 
slight to moderate limitation of activity. 
3. Class III--Patients with cerebral palsy 
with moderate to g reat limitation of acti-
vity. 
4. Class TV--Pa tien ts t..J"ith -cerebral palsy un-
able to carry on any useful physical acti-
vity. 
Mental retardation classification was based on 
the Veasured Intelligence Levels which were described 
16 by Heber. 
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1~ Level V--Borderline retardation of Measure d 
Intelligenc e--I e Q" range of' 68-83 ( SBT) -;:· 
and of 70-84 (WISC) .J 
2. Level IV--Mild retardation of Measured Intel-
ligence--Ia Q" range of 52-67 (SBT) and of 
55-69 ( ~JISC) • 
3" Level III--Moderate retardation of Measured 
Intelligence--I. Qo range of 36-51 (SBT) and 
of 40-54 (1AJISC) o 
4. Level IT--Severe retardation of Measured 
Intelligence--I. Q. range of 20-35 (SBT). 
5. Level !--Profound re t ardation of Measured 
Intelligenc e--I o Qo range of 0-20 ( SB'r). 
6. Normal 
Tne investigator a nd the Co-ordinator of the 
Indiana University Cerebral Palsy Clinic reviewed the 
medical recor~s for each child included in this studyo 
~ach child was classified in both the physic a l a nd 
men wal classifications defined above (Table II, III, 
IV .and V). 
Mhe dietary evaluat ion was conducted in the fol-
lowi ng manner for each child individually, for all of 
S3T--Stanford-Binet Te st 
I ~J ISC--1/eshsler Intellig ence Sc a le for Children 
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the children as a group , a nd f or each group of chil-
dren in the preceding classific a tions: 
1. Assessment of n utrit i ona l adequacl· To 
assess the nutritional ad equacy of the diet, each 
seven-day food record was ana lyzed to determine the 
number·of servings of foods cons ume d per week in 
eac h of the four food groups (milk , meat, vegetable -
f ruit , and bread-c e r e al s ) as recomme nded by the Agri-
cul t ural Research Service of the United States De-
partment of Agricultureol05 The minimum recommended 
amount of the four food groups ·as specified by the 
Agri cul t ural Research Service is as fo llor~s: -:~ ( l ) 
Mi lK g roup--21 servings (one servi n g is equivalent 
t o eight ounces of whole milk) per 1veek for all c h il-
dren in the study except one ( MfJI ) vlhos e minimum rec om-
mende d amount was 28 .1 (2) Y. e a t g roup--14 serving s 
(one serving is equivalen t to two ounces of lean meat) 
per week for all children in t he studyo (3) Vege-
tab le -fruit group--28 servings (one serving is equi-
valent to one-half cup o f fruits and/or vegetables) 
I 
S i n ce the recommen d ed amo unts are express e d in 
terms of o _e day' s f ood c on s ump t i on, mult)plying 
these amounts by seve n provide d the recommended 
a mounts for one week . 
The recommended numb~. of servings of milk in-
c r eases from t h r ee servin gs pe r day to four serv~ 
pe r day at the age of 13 . 
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per week for all chi_dren in the study. (4) Bread-
cereals group--28 servings (one serving is equiva-
lent to one slice of bread) per week for all children 
in the study. 
" The amount of nutrients-·' contained in a diet 
was ca~culated according to the number of servings 
of food consumed in each of the four food groups. 
The average quantity of nutrients provided by the 
minimum number of servings from each food group is 
given in Table 6 or the Essentials of An Adequate 
Di ~ 105 ~· This table was interpolate d to establish 
the nutrient content of a serving of food in each 
of ~he four food groups (Table \~II). In addition, 
the caloric contents of those foods not included 
in the four food groups analysis were included in 
the nutrient evaluation. Specific examples of those 
foods are carbohydrates ., ..... . ana .1. a ~s. The food values 
established by BovJes et al. 106 Here utilized to deter-
mine caloric values." The actual amount of each nu-
trient consumed was expressed in terms of percentage 
of .:.. __ e Reconnnended Dietary Allowances, 107 specified 
by t he Food and 1Jutri tion Boar·d for normal children 
of same sex and chronological age (Tables X and XI). 
The term nutrients as used in this study includes 
calories, protein, calciu , iron, vitamin A, 
thiamin, riboflavin, niacin, and ascorbic acid. 
-46-
The Food and Nutrition Board specified the allow-
ances only for children of ages 2, 3t, 7~, 10~ and 
13~ years; thus, it was necessary to estimate the 
allowances for the intermediate ages (Table IX). 
2. Consistency of dieto The consistency of 
the diet was evaluated in a manner similar to that 
d b N o 1108 0 l t" th di t f propose y ~ze ln eva ua lng e e s o pa-
tients with periodontal disease (Figure 2). Each 
food item was classified as either hard or soft. 
A ratio of soft to hard was determined; this ratio 
was expressed as the consistency index. The index 
was used to study the consistency of the diet for 
each child in the study (Tables XII and XIII). 
3o Number of meals per ~· The average num-
ber of meals per week for each child was determined 
(Tables XII and XIII)o Foods consumed during between-
meal periods as well as meal periods which were of a 
quantity similar to that of an average meal were con-
sidered a meal. 
4. Frequency of between-meal snackso The fre-
que~cy of between-meal snacks, in terms of the number 
of items eaten per week was analyzed for each cnild 
(TablesXII and XIII)o All items eaten between break-
fast, lunch and dinner including those eaten before 
breakfast a~d after dinner were considered between-meal 
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items u Some of these same snacks were also con-
side r e d meals in calculating the number of' meals pe r 
we ek . A subject consuming a same snac k item at t Ho 
di fferent periods was tabulated as having two separate 
items. Similarily, a subject consuming two different 
it em s in a same snac k period was· tabulated as having 
t wo separate items. Desserts such as cakes, pies, 
cook ies and even candies eaten with a meal were not 
con sidered as between-meal items. 
5. Types of between-meal snacks. In order to 
study t he types of between-meal snacks, each item was 
l isted and tabulated in the orde~ of popularity 
(Table XIV). 
This study v1as limited solely to the dietary 
h a b its of cerebral palsied children • . No attempt was 
ma de t o relate the results of the dietary study to 
t he o r al and dental sta t us nor was there an attempt 
ma de to ascertain why the findings differed from 
t ho s e recommended by the Agricultural Research Ser-
. 105 107 Vl c e and the Food and Nutrition Board. 
DATA 
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Diets of 30 cerebral palsied children, two and 
one-half to 13i years of age, were studied. The 
follo1..ring five factors were evaluated in order to 
assess their dietary habits and to determine how 
much these were affected by their disablement: (1) 
nutritional adequacy of diet; (2) consistency of diet; 
(3) number of meals per week; (4) frequency of be-
tween-meal snacks, and (5) types of between-meal 
snacks. 
Nutritional Adequacy of Diet 
Tabulation of dietary intakes in terms of the 
four food groups revealed that no child in the study 
consumed 100 per cent or more of the recommended 
amount of servings in all four groups simultaneously. 
The bread-cereals group v1as the food gr.oup in which 
the children had the best intake; the meat group was 
second in consumption, the milk group third, and the 
greatest deficiency was found in the vegetable-fruit 
group. 
The con~umption of food in the milk group ranged 
from 38 to 150 ' per cent of the recommended number of 
.,)~ 
servings. The mean" milk consumption was 78 per cent • 
.. ~ .. For the tabulation of mean percentage intakes, all 
intakes in excess of 100 per cent of the allowance 
were considered as 100 per cent intake. 
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Twenty children consumed over two-thirds of the recom-
mended amount. One child (TR) consumed 150 per cent 
of the recommended amount of milk. This was unusual, 
ho1o.J'ever, since the second highest milk consumption Has 
only 119 per cent. 
One 8t-year-old child (JJ) consumed only 38 per 
cent of the recommended amount of milk per week. This 
item was substituted by such beverages as Kool-Aid, · 
water and soft drinks which are of practically no nu-
tritional value. A 10-year-old child (JT) consumed 
only 44 per cent of the recommended number of serv-
ings of milk. His one-week diet record revealed a 
consumption of seven servings of soft drinks, seven 
cups of coffee, and nine cups of tea • . In most instances, 
milk could have been substituted very.~asily for these 
beverages. 
On the basis of the physiological classifica-
tion, consumption of milk by the spastic children was 
significantly lower than in the other types of cere-
bral palsy. The mean intake of milk by the spastics 
was 68 per cent of the recommended amount. Atonic 
and athetoid children showed best milk inta~e (87 
per cent and 85· per cent respectively). According to 
the topographical classification, quadriplegic children 
had the best milk consumption, 83 per cent of the 
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recommended amount, and diplegics consumed the ·least 
amoQnt, 71 per cent. 
The mean intake of meat among the cerebral pal-
sied 't.J"as 80 per cent of the recommended amount. The 
meat intakes ranged from 32 to 177 per cent; however, 
24 of the 30 children consumed meat within the range 
of 67 to 111 per cent. Only two children had a con-
SQmption above this range and four were below. 
The dietary record of a six-year-old athetoid 
diplegic female (LT) showed only 32 per cent con-
sumption of the recommended amount of meat. The 
dietary intake of this chiid was inadequate in all 
four food groups. Her consumption of food in the 
vegetable-fruit group was also the lowest among the 
cerebral palsied children. 
According to the physiological classification, 
spas t ic children had the best meat consumption. 
Mixed children consumed 82 per cent; athetoids consumed 
77 per cent, and atonies consumed 76 per cent. On 
the basis of the topographical classification, both 
paraplegics and hemiplegics had good meat intake 
(100 per cent and 93 per cent, respectively). Di-
plegics had the.lowest consumption (74 per cent), fol-
lowed clbsely by quadriplegics (79 per ceht). 
Fruits ·and vegetables were the least popular 
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foods among. the cerebral palsied children. The mean 
intake of foods in vegetable-fruit group was 61 per 
cent; the intake ranged from 14 to 127 per cent of 
the recommended amount. Only three children consumed 
over 100 per cent; 18 of the 30 children consumed 
less than two-thirds of the recommended amount. 
According to the physiological classification, 
the spastic children, with 68 per cent intake, was 
the group with the highest consumption of fruits and 
vegetables. Mixed children consumed 58 per cen~; 
athetoid children consumed 55 per cent ·, and atonic 
chiidren consumed 49 per cent. On the basis of the 
topographical classification, paraplegics were the 
oply children with a- consumption of over two-thirds 
of the recommended amount. 
The percentage consumption of food in the bread-
,cereals group ranged from 35 to 202. Consumption of 
foods in this group was either too excessive or too 
deficient; on~y two children consumed bread and 
cereals within the range of 90 to 110 per cent. Ele-
ven children were above and 19 children were below 
the 100 per cent level. The mean percentage consump-
tion was 84. 
According to the physiological classification, 
athetoid children consumed the greatest amount of 
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bread and cereals. Five of the eight athetoid chil-
dren consumed above 100 per cent of the recommended 
amount; the mean intake among the athetoids was 89 
per cent. Hemiplegics had the highe~t consumption 
(91 per cent) of bread and cereals by topographical 
classification; five of seven hemiplegic children 
consumed above the 100 per cent level • 
. It Has difficult to assess the dietary habits 
according to the degree of physical involvement 
(functional capacity classificatfun) due to the un-
even distribution of the samples. However, mean in-
takes in each category of physical involvement were 
recorded (Table VII). 
The degree of mental retardation (mental retar-
dation classification by Measured Intelligence Level~, 
did not reveal any definite pattern in the children's 
dietary intake (Table VII). 
When the diets were analyzed in terms of nutrient 
contents, the cerebral palsied children showed ade-
quate intakes in riboflavin, protein, vitamin A and 
thiamine with their mean intakes of 97, 96, 95, and 
94, respectively. Seventeen children met 100 per cent 
or more of the allowances for the above four nutrients 
simultaneously. There were no significant variations 
in the consumption of these nutrients according to 
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the different types of cerebral palsy. 
The greatest nutritional deficiencies were shown 
in iron, calories and niacin with their mean percen-
tage intakes of 67, 69, and 69, respectively. In-
takes o~ these three nutrients were low in all chil-
dren to an approximately equal degree~ Caloric con-
sumption ranged from 41 to 108 per cent with 19 of 
30 children, and most of them just barely, meeting 
two-thirds o~ th~ recommended allowances. Atonic 
children had the highest caloric consumption. Mixed 
and athetoid childr~n consumed more calories than did 
the spastics. On the basis of the topographica~ 
classification, quadriplegics consumed the highest 
amount of calories; however, the differences among 
llie four types were very slight. 
The percentage range of iron consumption was 33 
tp 99, and of niacin consumption was 33 to 97. Two-
thirds of the recommended allowances for iron was met · 
by 16 children and for niacin, by 19 children. Mixed 
children had the best iron consumption; however, the 
differences among the types of cerebral palsy were not 
significant. Niacin was consumed almost equally by 
the various cerebral palsy groups. 
The percentage consumption of ascorbic acid 
ranged from' ' 24 to 168 with its mean intake at 78. 
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Thirteen diets exceeded the recommended level; ·never-
theless, some severe deficiencies of ascorbic acid 
were noted. Ten children did not meet two-thirds of 
the allowances. 
~he percentage intake of calcium ranged from 47 
to 1.51 with its mean intake at SJ-1-. ·Ten children ex-
ceeded 100 per cent or more of the allot-ranees for cal-
cium ; five children did not meet tvlo-thirds of the al-
lowances. 
There was no definite trend shown in the nutrient 
consumption according to the degree of severity; 
nei t her did the hutrient intake vary significantly 
according to th~ intelligence levels. Vitamin sup-
plements were taken regularly every morning by three 
children (CMG, MST and TR), but vitamins were not in-
cluded in the analysis of the nutrient contents of 
the diet. 
Consistency of Diet 
The total number of servings of soft food divi-
ded by the to~al number of servings of hard food in-
dicated the consistency of the diet. Thus, if a diet 
consisted of more soft food than hard food, the number 
was greater than one. This number for all cerebral 
pals i ed children ranged from 0.99 to 4.4.5; the mean 
-r.-ras l. 78 (Table XII). -All children except one (KM) 
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had diets which were soft in consistency. 
The athetoids and the spastics consumed foods 
which were softer than those of mixed and atonic 
children (Table XIII). According to topographical 
classification, hemiplegics had. the softest form of 
diete There was no relationship between the con-
sistency of the diet and the· degree of physical 
(functional capacity classificatio~) and mental 
(mental retardation classification) disability. 
Number of Meals per Week 
The cerebral palsied children consumed an aver-
.. . 
age of 19.6 meals per week.- Their meal consumption 
ranged from 12 to 23 per week (Table XII). Breakfast 
v.ras missed the most number of times (21 per week) by 
eight children; 10 children missed 19 lunches per 
week, and six children missed seven dinners per week. 
Seven between-meal eatings were of sufficient 
quantity to be considered meals. They consisted of 
sandwiches and beverages. Five were eaten between 
lunch and dinner and two were eaten after dinner. 
The greatest number of meals was missed by spas-
tic children; there was very little difference in 
the number of meals consumed between athetoid, atonic 
and mix~d children (Table XIII). According to topo-
graphical classification, paraplegic and diplegic 
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children missed the most number of meals (18.0 ·and 
18.1 meals consumed per week). There was no relation-
ship between the number of meals consumed per week 
and the degree of physical and mental disability. 
Twelve quadriplegic children had a mean intake 
of 20.8 meals per week. Nine of the 12 did not miss 
a single meal, and the remaining three missed only 
one meal per week per person. 
Only three of the 30 cerebral palsi~d children 
missed meals to a significant extent: .(1) A six-year-
old female (LI) consumed only 12 meals per week. Her 
dietary record revealed that lunch was never eaten, 
fu~d her diet was found to be the poorest of all the 
cerebral palsied childreno (2) An 11-year-old male 
(DV) consumed only 13 meals during the.week of the 
survey; he missed six breakfasts. (3) A five-ye~r­
old male (JH) missed six meals during one week; 
-
an excessive con.sumption of between-meal snacks was 
substituted for his meals. 
Frequency of Between-Meal Snacks 
Frequency of between-meal snacks was evaluated 
by the number of between-meal items consumed per week. 
The between-meal eating ranged from zero .to 54 items 
per week. The mean consumption was 19.6 items per 
week (Table ···xrr). 
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Diplegics consumed more between-meal items than· 
any other group of cerebral palsy; the degree of phy-
sical disability had ~orne relationship to the fre-
quency of between-meal items (Table XIII). More 
severely affected children generally consumed more 
items between meals than less severely affected chil-
dren. There was no relationship between ~he degree 
of mental retardation and .the frequency of between-
meal snacks. 
Types of Between-Meal Snacks 
All items consumed between -meals were· catagor-
ized into 26 types ·of snackse Milk was consumed by 
the most number of subjects, 99 times for 24 children. 
The second m9st popular item was candye Twenty chil-
dren consumed 109 candies. More children consumed 
milk than candy, but candy was consumed a greater 
number of times than milk. In a similar manner, 
more children consumed soft drinks than cookies, but 
cookies were eaten more than twice as many . times as 
soft drinks (Table XIV). 
It was interesting to note that so many children 
ate fresh fruits for between-meal snacks. Fifteen 
children ate 54 servings of fresh fruits and two 
servings of raw vegetables. Apples were the most 
popular, and many children had oranges and bananas 
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for snacks. Even with such a good consumption· ·of 
fruits and vegatables, these children still showed 
deficiency of foods in ~he vegetable-fruit group. 
FIGURES AND TABLES 
Figure 1. A sample form used for recording 
the seven-day dietary intake of 
the child by the parents. 
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Figure 1 
AAME A~ . 
------------------------------------------- ~----
SEX WEIGHT HEIGHT 
--------------- --------------- -----------
INSTRUCTIONS 
1. Please keep an accurate record of all foods the 
child eats for a period of seven days. 
2. This includes everything that he puts into his 
mouth and swallows. Do not record foods which 
he spits outG 
3. List foods as soon after eating as possible, 
preferably at the table. 
4. Designate kind of food eaten, how prepared and 
amount eaten. 
A. Kind of food eaten: Examp~e-·not cake but 
chocolate c.ake -vrith white icing. 
B. How prepared: Example--not potatoes but 
mashed potatoes; not carrots but buttered 
slices. 
C. Amount: Example--not serving but l/2 cup, 
number of tablespoons or ounces. 
5. Include ail nextrasn: snacks, butter, jelly and 
jam for bread, dressings for salads, etc. 
6. List separately the diffe~ent foods that compose 
one diet item, such as the "make upu of a ham-
burger sandwich (see example on page 2). 
SAMPLE--ANYDAY 
AMOUNT FOOD 
BRJ~AKFAST 
1 c. 
3/4 c. 
2 tsp. 
1/2 c. 
2 sl. 
milk 
corn rlakes 
sugar 
milk 
toast 
butter 
grape jelly 
MORN: NG SNACK 
~ one 
I UNCH 
f l-1/2 
I 
hamburger 
bun 
1 c. 
6 oz. 
1/2 c. 
ground beef 
catsup 
relish 
!Potato chips 
cola drink 
baked beans 
AFTE RNOON SNACK 
1 c. r ilk 
3 pes. hocolate 
1 
chip cookie~ 
Di lNER 
1 serv. 
1 med. 
1/2 c. 
!neat loaf 
baked potato 
butter 
bacon 
sreen beans 
ll -l/2c. l sl. ; 
butter 
1ilk 
pple pie 
I E VENI JG SNACK 
~ cake < upcake 
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record all extras 
describe "make-up 11 
of hamburger 
indicate if bever-
age is sugar-free 
(low calorie type) 
list all snacks 
use 11 serving 11 only 
when absolutely 
necessary 
describe kind of 
food eaten bar J ershey choc. 
with almonds 
( oz. < ola drink 
~------~----------~--~.~~~ -
MONDAY 
AMOUNT FOOD 
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TUESDAY WEDNESDAY THURSDAY 
AMOUNT FOOD AMOUNT FOOD AMOUNT FOOD 
BR:E AKFAST 
MORN I lNG SNACK 
LgUNCH 
~ 
\ 
AFT ERN bON SNACK 
-
DI NNER -: 
·: -
-
.: 
EVENi l.l G SNACK 
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FRIDAY SATURDAY SUNDAY 
AMOUNT FOOD AMOUNT FOOD AMOUNT POOD . 
BR1 ;AKPAST 
MORN. NG SNACK 
I I UNCH 
AF'TEill OON SNACK 
I 
D"' .... NNER 
EVENl NG SNACK 
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Figure 2. A sample form used to interpret 
the dietary intake of the child. 
The analyses for number of servings 
of food in each of the four food 
groups, ·number of between-meal 
items, physical form of the diet, 
and number of meals per day.were 
made in this form~ 
Physic a l 
FOOD GR . For 
LJ. quid 
Soft 
MILK 
Ha rd 
Sof t 
Chopped 
MEAT 
Solid 
-
FRUITS Juice 
and Processed 
VEGE- Raw,Firm 
TABLES Pal"' t Cooked 
Soft 
BREAD Cooked 
CEREAL Dry ,Crusty 
_T~o a s t ed 
Bet\-veen-Total # meal items 
Total # Soft 
Total # Hard 
Total # Meals 
SUGAR Solution 
and Retentive 
SWEET SHeet 
Solid 
Sweet 
MON . . TUES . . WE D. THURS " FHI. SAT" 
~\ 
-
Total/ 
SUN. Week 
Rec. 
Week Dif f . 
---
Figure 3. 
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A sample form used to convert the 
amount of food consumed into the' 
amount of calories and nutrients. 
Di.f/Hk .Di f/ day Calor. Prot. Cal. 
I I c 1 G 
Iron Vit. A Thiao Ribo. Niac. Asc. A. 
I U FOOD GR. a . Jffi. mg o ~· 0 0 oom!TI~..._J!lg & mg. m -.!..,......_ 
MILK }I ·- ·-,.-· ·-
-
·~ 
MEA'l1 
FRUITS 
·and 
VEGS. 
BREAD 
and 
CEREALS 
DEFICIENCY 
TOTAL 
EXCESS 
Amount of Nutrients 
Furnished by Daily Food 
Plan with 
TOTAL Actual amount 
co.nsumed 
-
Amount of calories 
from sugar and sweets 
Recommended Dietary 
AlloHances, 1963 
%of R.D.A. consumed 
Table I. Data concerning the subjects in 
this study. 
TABLE I. 
Name Age Sex Physiological Topographical Functional Measured 
Capaq.ity Intelligence 
Class Levels 
CMG 2i M Mixed _Diplegic II IV 
SH 3! F Athetoid Quadriplegic II Normal 
KM 4 F Mixed Quadriplegic IV v 
CMH 4 H Atonic Hemiplegic R I IV 
SR 4 F Spastic Diplegic II IV I 0'-
\Jl.. 
CF 4 M Athetoid Quadriplegic III v I 
JA 4~ M Mixed Quadriplegic IV I 
JH 5 M Spastic Diplegic II v 
LI 6 F Athetoid Diplegic I IV 
MST 6 F Mixed Quadriplegic I Normal 
JS 6 F Spastic Diplegic I v 
· MS 6 M Mixed Quadriplegic I Normal 
CM 6i .F Atonic Quadriplegic II III 
TABLE r. (continued) 
Name Age Sex Physiological Topographical Functional Measured 
Capacity Intelligence 
Class Levels 
CN 7 F Spastic Hemiplegic R I II 
JG 1rs F Spastic Paraplegic I III 
LH 1rs M Athetoid Quadriplegic II IV 
DHC 7i M Mixed Diplegic II IV 
DB 8 F Mixed Diplegic II IV 
L\\1' 8 M Spastic. Hemiplegic R I IV 
TR 8t M Athetoid Quadripleg~c I IV 
I 
JJ 8t F Spastic Diplegic I IV 0' 0' 
I 
RGM. Bfi F At;hetoid Quadriplegic . II III . -
JB 10 M Spastic Paraplegic II V. 
JT 10 M Spastic Hemiplegic L II II 
RVC 10 F Spastic Diplegic II III 
DV 11 M Mixed Hemiplegic R I Normal 
RC 11ts M Spastic Hemiplegic L I Normal 
CL 12 M Mixed Quadriplegic II IV 
Mr-1 13i F Athetoid Quadriplegic III IV 
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Table II. Classification of the children ac-
cording to physiological involvement. 
Table III. Classification of the children 
according to topographical . 
involvement. 
Table IV. Classification of the children 
according to functional capacity. 
Table V. Classification of the childr~n 
according to mental retardation. 
TABLE II. 
Physiological classification 
Spastic 
Mixed 
Athetoid 
Atonic 
TABLE III. 
Topographical classification 
Q.uadriplegic 
Diplegic 
Hemiplegic 
Paraplegic 
TABLE IV. 
Funct·ional capacity classification · 
Class I 
Class II 
Class III 
•, 
Class IV 
TABLE v. 
Mental retardation c la·ssifica tion 
Normal 
Level v 
Level IV 
Level III 
Level II 
Level I 
No. of children 
11 
· 9 
8 
2 
No. of children 
12 
9 
7 
2 
No. of children 
13 
13 
2 
2 
No. of children 
6 
5 
12 
4 
2 
1 
Table VI. Dietary intakes of all children 
in terms of number of servings 
consumed in each of the four 
food groups. 
'l1ABLE VI. 
Subject Age MILK MEAT FRU and VEG BRE and CER 
yrs. 
Cl)rQ Cll'd Cll'd Cl)rQ 
b(}Q) b!)Q) b()Q) b(}Q) 
G-;~8 •.P G-i~S •.P G-!~S •.P G-;~s •.P 
0~ s ~ O·n :j s ~ 0 ~ ::$ s ~ O•n s ~ >(I) G-;o:j > Cl) G-;o:j > Cl) G-!O:j > Cl) G-;O:j 
• H S:: 0 () 0 • H ~ 0 () 0 . • H ~ 0 () 0 • H S:: 0 () 0 
0 Q) 0 Q) s 0 Q) 0 Q) s 0 Q) 0 ~~ ~ 0 Q) 0 <D s ZCI)O ~ H ro ZCI)O ~ H ro ZCI)O ZCilO ~ H m 
CMG 2-1/2 19-1/L~ 92 11 79 22-1/2 80 25 89 
SH 3-1/2 12-3/4 61 7 50 21-1/2 77 26 93 
KM 4 9-1/2 45 11-1/4 81 7-3/4 28 21-J/4 78 
CMH 4 15-1/2 74 10-3/4 77 14-3/4 53 18-1/4 65 
I 
SR 4 ~0-1/2 50 10-1/4 74 7-1/2 27 17-1/2 63 0' Q) 
I 
CF 4 17-3/4 85 7-1/4 52 8-3/4 31 14-3/4 53 
- -
JA 4-i/2 21 100 10-1/4 74 20-1/4 73 9-3/4 35 
JH 5 17 81 :10-3/4 77 17-1/2 63 25 89 
LI 6 13 62 4-1/2. 32 3-3/4 14 18-3/4 67 
MST 6 - 12 - 57 8:..1/2 61 13-3/4 49 21 75 
JS 6 14-1/4 68 11 79 21-1/2 77 20 72 
MS 6 12-1/2 60 9-1/4 67 25-3/4 92 24-1/2 88 . 
CM 6-1/2 22-1/4 106 . 10-1/2 75 12-1/2 45 21-3/4 78 
TABLE VI. (continued) 
Subject Age MILK MEAT. FRU and VEG BRE and CER 
yrs. 
tl)'(j 01'0 CflrQ tl)'(j 
Q()Q) Q()Q) Q()Q) Q()Q) 
<H~S •4-) <H~S •4-) <H~S •..P <H~§ •..P 0 of""{ ~ s ~ O•r-i !:S s ~ O•r-i ~ s ~ O•r-i Sd > tl) <HO~ :> tl) <HO~ > tl) <Ho~ > Cfl <Ho~ 
• H ~ 0 C) 0 • H C 0 C) 0 • H ~ 0 C) 0 • H ~ 0 C) 0 0 Q) 0 Q) s 0 Q) 0 Q) s 0 Q) 0 Q) s 0 Q) 0 Q) s 
Zti)O ~~aS ZCI)O ~HaS zcno ~HaS zcno ~ H a:S 
CH 7 16-1/4 78 13 93 21-1/2 77 32-1/2 .116 
CN 7 21-1/4 102 11-1/2 82 29 104 20-1/2 73 
JG 7-1/2 16-3/4 80 14 . 100 12-1/2 45 14 50 
LH 7-1/2 18 86 15 107 10 36 31 111 
I 
DMC 7-1/2 21 100 13-1/2 97 19-3/4 71 45-1/2 162 0' -..[) 
I 
DB 8 19-1/2 93 l0-3/4 77 10 •. 36 24-1/2 88 
LW 8 13 62 15 107 17-1/2 63 41-1/4 148 
TR 8-1/2 31~1/2 150 :14 100 26-1/4 94 38-1/2 137 
JJ 8-1/2 8 . 38 11 79 29-3/4 106 24 86 
RGM 8-1/2 22 - 105 12-1/2 89 15-1/2 55 38 136 
JB 10 15-3/4 75 15-1/2 111 35-1/2 127 26-1/2 95" 
JT ~ 1o 9-1/4 44 14 100 7-3/4 28 43-1/2 155 
RVC 10 12-1/4 57 10 71 24-1/4 87 20-3/4 74 
TABLE VI. (continued) 
Subject Ag e MI LK MEAT FRU and VEG BRE and CER 
yrs. 
UlrQ Ul'd Ul'd rn'd 
bO Q) b{)Q) b{)Q) b{)Q) 
<+-fs:! S •..P <+-fs:! S •..P G-i s:! S •..P <+-fs:!s • ..p 0 ..-{ =s s s:! 0 ..-{ ~ s s:! 0 ..-{ ~ <+-fss:: 0..-t s d ~ Ul G-10~ ~ Ul G-1 0 ~ ~ Ul 0 ~ ~ C1l <+-fo~ 
• H d 0 C) 0 • H d 0 C) 0 • H s:! 0 C) 0 • H s:! 0 C) 0 
0 Q) 0 Q) ·S 0 Q) 0 Q) s 0 Q) 0 ~~ ~ OIDO ~~ ~ ZUlO ~ H cd ZCilO ~ H ro zmo ZrflO 
DV 11 20 95 15-1/4 109 8-1/2 30 33-1/2 120 
RC 11-1/2 20-1/4 96 16-1/4 116 15 54 44-1/2 159 
CL 12 . 25 119 24-3/4 177 18 64 56-1/2 202 
MH 13-1/2 32 114 14 100 14-3/4 53 35 125 
I 
-J 
0 
I 
-71-
' Table VII. Evaluation of dietary intake 
according to types of cerebral 
palsy. 
TABLE VII. 
Types of MILK MEAT FRU & FRU & 
Cerebral VEG CER 
Palsy • • . . ~ 0 4-) ~C) 4-) ~ 0 4-) ~C) 4-) 
(1) s:: (1) s:: (1) s:: (1) s:: 
Q H ~ Q H ~ Q H ~ S:::: H ::$ 
ccS 0 cO 0 cd 0 cO 0 
<1) <+-t s <D <+-t § <D <+-t .-1 (1) <+-t @ ;a: oro ::E:o ;a:o@ ~0 
Physiological 
Spastic 68 87 68 82 
Mixed 83 82 58 84 
Athetoid 85 77 55 89 
· A tonic 87 76 49 72 
Topographi cal 
Quadriplegic 83 79 58 83 
Diplegic 71 74 - 62 81 
Hemiplegic 77 93 58 91 
Paraplegic 78 100 89 73 
Functional 
Capacity 
82 . 68 Class I 75 83 
Class II 80 84 59 90 
Class III 93 76 42 77 
Class IV 73 78 51 57 
Measured 
I n t elligence 
Levels 
No rmal 75 79 63 93 
Level v 71 78 60 77 
Level IV 80 85 58 88 
Level III 84 84 58 76 
Leve l II 72 91 64 87 
Level I 100 74 73 35 
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Table VIII. Amount of Nutrients furnished 
by the four food groups. 
NUTRIENTS FURNISHED BY THE FOUR FOOD GROUPS~~ 
Calor Prot Calc Iron Vit.A Thia Ribo Niac Asc.A. 
cal. Gm mg mg I.u. mg mg mg mg 
MILK 
2 cups 320 16.0 514 0.3 870 0.13 0.69 0.4 trace 
3 cups+ 480 24.0 771 0 .1+5 1305 0.20 1.04 0.6 trace 
4 cups 640 32.0 1028 0.6 1740 0.26 1.,38 0.8 trace 
1 cup : 
1 serv+ 
160 8.0 257 0.15 435 0.07 0.35 0.2 trace 
HEAT 
4 oz.cooked 405 27.1 47 4.6 930 0.33 0.40 6.0 0 
2 oz. = 
1 serv + 
203 13.6 24 2.3 465. 0.17 0.20 3.0 0 
FRUITS AND VEGETABLES 
l cup dark 25 1.0 23 0.6 2590 0.04 0.04 0.3 13 4 
green 
t cup citrus 55 0.9 27 0.4 140 0.08 0.03 0.3 53 
fruit i cup other 80 2.3 22 0.8 80 0.07 0.05 0.9 13 
vegetables 
t cup other 80 0.8 16 0.7 560 0.04 0.05 0.4 7 
fruits 
TOTAL . 240 5.0 88 2.5 33.70 0.23 0.17 1.9 86 
l cup : 60 1.3 22 o.6 843 0.06 0.04 0.5 21.5 2 
1 serv 
BREAD AND CEREA.LS 
4 slices : 290 8.8 55 2.1 30 0.30 0.16 2.5 0 4 servings 
14 0.52 8 o.o8 0.04 0.6 l slice : 73 2.2 0 
l serving 
TOTAL AHOUNT OF NUTRIENTS FURNISHED BY:+ 
3 cups milk 
2 serv meat 1415 64.9 961 9.65 5635 1.06 1.77 11.0 86.0 
4 serv fr & veg 
4 serv br ~ cer 
* Slightly modified from Table 6 of Essentials of an Ade-
quate Diet. Home Economics Research Report No. 3. Agricultural 
Research Service United states Department of Agriculture. 
Estimated amount of nutrients based on Table 6. 
Table IX. Recommended Dietari Allowances 
for ages two to 132 years. 
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RECOI1MENDED DIETARY ALLOWANCES·:~ 
Age Calor Prot Calc Iron Vit.A Thia Ribo Niac Asc A. 
yrs. cal Gm .mg mg I.Uo mg mg mg mg 
2 1300 32 0.8 8 2000 0.5 0.8 9 40 
2t 1360 33.6 0.8 8.4 2100 0.52 0.84 9.4 42 
3 1420 35.2 0.8 8.8 . 2200 0.54 0.88 9.8 44 
3i 1480 36.8 0.8 9.2 2300 0.56 0.92 10.2 46 
4 1540 38.4 0.8 9.6 2400 0.58 0.96 10.6 48 
4t 1600 40 0.8 10 2500 0.6 1.0 11 50 
5 .1683 42 0.8 10.3 2667 0.63 1.05 11.5 51.6 
5i 1767 44 0.8 10.6 2833 0.66 . 1.1 12.0 53.3 
6 1850 46 0.8 11 3000 0.7 1.15 12.5 55 
6t 1933 48 0.8 11.3 3167 0.73 1.2 13.0 56.7 
7 2017 50 0.8 11.6 3333 0.76 1.25 13.5 58.3 
7i 2100 52 0.8 12 3500 o.8 1.3 14 60 
8 2150 53.3 0.85 12.5 3667 0.83 1:.35 14.3 61.7 
8.!. 2 2200 54.7 0.90 13.0 3833 0.86 1.40 14.6 63.3 
Boys 
9 2250 56 0.95 13.5 4000 0.9 1.35 15 65 
9i 2300 57.3 1.00 14.0 4166 0.93 1.36 15.3 .. 66.6 
10 2350 58.7 1.05 14.5 4333 0.96 1.38 15.6 68.3 
lOt 2400 60 1.1 15 4500 1.0 1.4 16 70 
11 2500 62.3 1.15 15 4583 l.OJ 1.46 16.6 71.6 
11-~ 2600 64416 . 1.20 15 4667 1.06 1 • .53 17.3 73.3 
12 2700 67 1.25 1.5 47.50 1.1 1.6 18 75 
l2i 2800 69.6 1.30 15 4833 1.13 1.66 18.6 76o6 
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RED OMMENDED DIETARY ALLOWANCES~~ 
(continued) 
Age Calor Prot Calc Iron Vit.A Thia Ribo Niac Asc A. 
yrs. cal Gm mg mg r.u. mg mg mg mg 
13 2900 72.3 1.35 . 15 4917 ,1.16 1"."73 19.3 78.3 
13~ 3000 75 1.4 15 5000 1.2 1.8 20 80 
Girls 
9 2200 54.7 0.9 13.0 . 3833 0.86 ·1.40 14.6 63.3 
9~ 2200 54.8 0.97 13.7 3889 o.87 1.30 14.7 '65.5 
10 2200 54.9 1.03 14.3 3945 0.88 1.30 14.8 67.7 
10~ 2200 . 55 1.1 15 4500 0.9 1.3 15 80 
11 2250 56 1.13 15 4583 0.91 1.33 15.3 80 
11~ 2300 57 1.16 15 4667 0.93 1.36 15.6 80 
12 2350 58 1.2 15 4750 0.95 1.4 16 80 
12~ 2400 59.3 1.23 15 4833 0.96 1.1+3 16.3 80 
13 2450 60.6 1.26 15 4917 0 .98. 1.46 16.6 80 
13;]- 2500 62 1.3 15 5000 1.0 1.5 17 80 
/ 
*Allowances for ages 2, 3~, 7~, lOi and 13! years were 
established by the Food and Nutrition Board of the National 
Academy of Sciences--National Research Council under the 
title Recommended Dietary Allowances, Revised 1963. The 
intermediate figures were calculated on the basis of the 
allowances for the above ages. 
Table X. Nutrient intakes of all children 
expressed in percentages of .the 
Recommended Dietary Allowances. 
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TABLE X. 
Sub- Age Calo Prot Calc Iron Vit.A Thia Ribo Niac Asc.A. ject yrs. 
CMG 2~ 108 164 107 95 222 171 185 94 168 
S.H 3~ 71 109 76 70 168 131 121 70 143 
KM 4 66 106 61 66 96 111 101 71 50 
CMH 4 79 122 86 69 143 122 134 72 93 
SR 4 58 101 60 59 94· 100 101 68 48 
CF 4 75 104 91 49 1.12 97 . 128 52 52 
JA 4~ 66 . 126 111 64 177 118 152 66 124 
JH 5 74 122 96 72 147 130 134 74 . 106 
LI 6 41 60 100 33 53 64 80 33 24 
MST 6 57 85 69 54 100 92 91 55 78 
JS 6 67 104 83 67 141 112 110 67 t 120 
P.lS 6 67 97 77 68 150 115 103 66 144 
CM 6~ 82 114 117 60 115 io8 134 69 72 
CH 7 75 116 97 78 135 129 . 120 75 113 
CN 7 70 116 119 72 168 108 134 69 154 
JG 7~ 68 102" 91 60 100 .92 107 61 68 
LH 7~ 63 117 100 72 151 117 120 74 51 
DMC 7i 91 130 121 84 132 146 139 83 101 
DB 8 59 98 98 54 139 93 109 56 50 
Lvi 8 71 112 77 79 151 128 106 81 89 
TR 8! 89 146 151 81 157 146 162 ·83 128 
JJ 8! 52 79 52 63 126 98 74 . 65 145 
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TABLE X. (continued) 
Sub- Age Calo Prot Calc Iron Vi t. A. Thia Ribo Niac Asc.A. 
ject yrs . 
RGM 8.1. 2 77 120 108 70 107 120 126 80 77 
JB 10 70 107 76 73 145 114 115 76 160 
JT 10 59 90 L~7 61 58 · 98 75 68 35 
RVC 10 48 so 59 51 110 88 89 55 110 
DV 11 60 103 75 59 59 95 115 64 36 
RC llt 68 110 78 70 122 111 119 72 63 
CL 12 86 152 95 99 114 143 148 97 74 
MM 13~ . 72 125 103 56 95 112 •152 65 57 
Mean 69 96 84 67 95 94 97 69 78 
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Table XI. Evaluation of nutrient intakes 
according to types of cerebral 
palsy expressed in percentages 
of the Recommended Dietary 
Allowances. 
TABLE XI. 
Type s o f Calo Prot C ale Iron Vi toA Thia Ribo · Niac Asc .A . 
Cerebra l 
Palsy 
Physiolog ical 
Spast ic 64 95 75 66 91 98 94 69 82 
Mixed 72 98 86 72 95 98 88 72 77 
Athe t oid 71 95 96 64 94 95 97 67 70 
Atonic 81 100 93 65 100 100 100 71 83 
Topogr aphical 
Quadriplegic 73 99 89 67 99 99 99 71 76 
Dip legic 66 91 83 64 94 94 94 65 80 
Hemiplegic 69 99 80 70 88 99 97 72 74 
Par aplegic 69 100 84 67 100 96 100 66 84 
Func t ional 
Ca.pac i ty 
Cla ss I 66 94 84 66 93 95 95 66 81 
Class I I 72 98 82 71 97 99 98 74 79 
Cl a ss III 74 100 96 53 98 99 100 59 55 
Cla ss I V 66 100 81 65 98 100 100 69 75 
~ 
.eas ure d 
Intelligence 
Leve l s 
Normal 66 97 79 67 93 98 98 67 80 
Le vel V 66 100 81 65 99 100 100 67 80 
Level IV 72 95 89 71 95 96 96 73 74 
Level I I I 69 95 88 . 60 100 95 97 66 79 
Level I I 65 95 74 68 79 99 88 69 68 
Le ve l T 66 100 100 64 100 100 100 . 66 100 
Table XII. Evaluation of consistency of the 
diet, number of meals per week and 
number of between-meal items per 
week of all children in the studyo 
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TABLE XII. 
Sub- Age Consistency No. of meals No.of between-ject yrs. of' diet per v1eek meal items 
per week 
CMG 2.1. 2 1.16 21 54 
SH 3t 1 . 19 21 23 
KM 4 0.99 20 13 
CMH 4 1.22 21 7 
SR 4 2.98 18 29 
CF 4 2.46 io 29 
JA 4t 2.60 21 3 
JH 5 1.60 15 29 
LI 6 1.22 12 28 
MST 6 1.33 21 6 
JS 6 1.33 18 24 
MS 6 1o30 21 16 
C:M 6~ 1.61 21 19 
CH 7 2.72 23 11 
CN 7 4.45 21 18 
JG 7~ 2.18 17 25 
LH 7~ 1 . 93 21 5 
DI'1C 7t 1.23 21 24 
DB 8 1.63. 20 17 
LW 8 1.61 19 3:1:-
TR 8.1. 2 1.83 21 23 
JJ 8~ 1.31 21 0 
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TABLE XII. (continued) 
Sub- Age Consistency No. of meals No.of between-
ject yrs. of diet per v1eek meal items 
per week 
RGM Bi 1.35 22 22 
JB 10 1.39 19 15 
JT 10 1o13 19 13 
RVC 10 1.56 17 21 
DV 11 2.09 13 21 
IL 11-t 1.98 23 14 
CL 12 1.37 20 14 
MM 13i 2.65 21 33 
Mean 1.78 19.6 19.6 
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Table XIII. Evaluation of consistency of the 
diet, number of meals per week 
and number of between-meal items 
per week according to types of 
cerebral palsy. 
TABLE XIII. 
Type of Consistency No. of meals No. of between-
C erebra1 of diet per week meal items 
Palsy per week 
Physiological 
Spastic 1.95 18.8 19.9 
Mixed 1.52 19.8 18.7 
Athetoid 1.93 20.1 21.8 
Atonic 1.42 21.0 13.0 
Topo graphical 
Quadriplegic 1.72 20.8 17.4 
Diplegic 1.56 18.1 25.1 
Hemiplegic 2.17 19.9 16.4 
Paraplegic 1.79 18.0 20.0 
Functional 
Capacity 
Class I 1.89 19.3 17.2 
Class II 1.55 19.6 21.9 
Class III 2.56 20.5 31.0 
Class IV 1.80 20.5 8.0 
Me a s ·, :c>e d 
In~ l ligence 
Le vels 
_ or-mal 1 .. 77 20.4 15.3 
Level v 1.55 18.4 22o0 
Level IV 1.,68 19.7 22.1 
Level I II 1.67 19.2 21.8 
Level II 2.79 20~0 15.5 
Level I 2.60 21.0 3.0 
Tab l e XIV. Types of between-meal snacks in 
descending order of popularity. 
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TABLE XIV. 
Order of Between-meal No.of children No. of times per 
popularity item consuming item week item consumed 
by 30 children 
1. Milk 24 99 
2. Candy 20 109 
3. Soft drinks 17 38 
4. Cookies 15 94 
5. Fresh .fruits and 15 56 
vegetables 
6. Potato chips, corn 12 22 
chips and pretzels 
7. Sandwiches 10 19 
8. Fruit juice 8 18 
9e Cereal 8 13 
10. Cakes 8 12 
11. Popcorn 8 14 
12. Ice cream 7 14 
13. Dougbnuts 6 12 
14 . Crackers 5 27 
15. Kool-Aid 5 7 
16. Toast 4 6 
17. Dried fruits 3 8 
18. Pies 3 4 
19. Jel1o 2 3 
20. Rolls 2 3 
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TABLE XIV. (continued) 
Order of Between-meal No.of children No. of' times per 
popularity item consuming item week item consumed 
by 30 chil~ren 
21. Cocoa 2 2 
22. Fudge 2 2 
23. Gum 2 2 
24. Nuts 1 l 
25. Tea l 1 
26. Custard l 1 
DISCUSSION 
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The greater need of the cerebral palsie d for 
den t istry has been pointed out in the literature . 
This need can be attributed to many factors hereto-
fore discussed: lack of dental care due to igno-
rance and neglect on the part of both the parents 
and the dental profession; i~ability to control the 
muscular activities of the tongue, cheeks and lips , 
res ulting in poor oral hygiene and prolonged reten-
tion of food particles in the oral cavity; lack of 
activity and/~r over-activity of these same muscles 
which are responsible for many malocclusions, and 
common occurence of poor diet and nutrition among 
these patients. 
This study was 6oncerned with only one of count-
less factors which can affect the oral.status of the 
cerebral palsied child. 
Quite frequently the terms nutrition and diet 
h ave b een used interchangeably. However, they are 
not synonymous, and it is important to understand the 
me an i ng of each. 
Nut rition refers to the utilization of food and 
i s dependent upon dig es t ion, abso~ption, assimilation 
a n d excretion, the metabolic functions of the living 
ce l l s and ·organisms . Diet, on the other hand, refers 
to the food and drink which are taken into the mouth. 
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It includes nutritional as well as non-nutritional 
f t 109 ac ors. Brauer et al. pointed out that nutri-
tional factors of diet involve the essential chemical 
substances such as protein, carbohydrates, fats, · 
minerals and water, as well as the accessory chemical 
substances which are vitamins and minerals. They are 
absorbed by the gastrointestinal tract, enter the 
blood stream and are utilized by the cells. The non-
nutritional factors are concerned with the physical 
character and local action of food. 
The dental profession must constantly stress 
the importance of optimum dietar~ intake among the 
patientso This is not only essential for oral health 
but also for the general well-being of the entire 
hwnan body. 
The dietary intake can affect the oral struc-
tures in two ways: (1) indirectly, due to systemic 
factors. Deficiencies in nutrients such as vitam~ns, 
minerals and proteins have been shown to promote and 
create severe disease conditions in the oral cavity; 
(2) directly, by the local influence of the diet. 
Content and physical form of the diet have been assoc-
iated with enumerable abnormalities that dentists. con-
stan tly face. 
Some dietary effects upon the teeth and the 
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periodontal tissues have been reviewed. It can be 
stated that the dental profession is in an excellent 
position to counsel patients on good dietary practiceso 
Dentists do not evaluate diet in the same manner 
as do nutritionists. Similarly, nutritionists may 
draw varying conclusions from diet studies as com-
pared to physicians interested in the diets of their 
patients. This study was conducted by a dentist and 
therefore from the viewpo i nt of his profession . 
Alth ough parents of 57 cerebral palsied children 
were requested to take part in the study, only the 
parents of 30 of the children cooperated and com-
pleted the surveys . The lack of interest shown by 
par ents was . rather sur~rising . Most parents wh o did 
not cooperate apparently did not want . to take the 
time to complete the surveys; others did not have the 
time to keep account of all the food their children 
cons um ed. 
This dietary study was primarily evaluated ac-
cordin g to the four food g roups rather than the 
amoun ts of nutrient consumption. It was thought to 
be a more practical meth od of analyzing the diet and 
couns eli n g _ the parents on the . dietary needs ·of their 
children since most people think in terms of foods 
rath er than nutrients. 
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Evaluating the nutritional status by merely 
det e rmining the nutrient consumption ·Has impractical 
since some children were taking vitamin supplements. 
Furthermore~ it was noted that the recommended al-
lowan ces can be met even with an unbalanced diet if 
certain foods are consumed in excessive amounts. 
When evaluating the diets of children, one must 
consider that the amount contained in a s~rving is 
much smaller in younger children. For example, a 
glass of milk served with a meal for a four-year-old 
con tained four ounces, whereas a glass of milk for 
a 12-year-old child was eight ounces. Only the actual 
amo unt consumed was considered in this studye Thus, 
four ounces of milk consumed by a four-year-old was 
considered one-half of a serving; similarly, eight 
ounces of milk consumed by a 12-year-old was con-
sidered one full serving. This same principle was 
employe d in evaluating the amount in the servings of 
the other food groups. Obviously, it was .difficult 
for c h ildren of younger ages to meet the recommended 
nu nber of servings of food since their servings were 
smal~er than those of the older ages. Nevertheless, 
this fact was compensa ted for by the lower values 
specified in. the Recommended Dietary Allowances for 
younge r children (Table IX). 
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The recommended number of servings of foods in 
the four food groups is considered a minimum for a 
normal child. 
Generally, the cerebral palsied children showed 
pronounced deficiency in food consumption; no child 
in t his study consun1ed food to an excessive amount. 
The cause for the deficiency is most difficult to 
assesso It is conceivable that these children re-
quire less food than the unaffected childreno 
Phe lps95 has pointed out that many cerebral palsied 
children are limited in their activities; they do not 
mov e around very mucho Therefore~ their caloric re-
qu i r ements are lowo However, Phelps has also pointed 
o~ t t h at some cerebral p a lsied children require 
g r ea t e r consumption of f ood than the recommended al-
lowance to maintain their body weighto 
iJhen the diets of the cere bral palsied children 
were e valu~ed on the basis of the four food groups; 
the pattern of nutrient intake was clearly demon-
strat edo For example, because milk is a good source 
of c alcium, a child deficient in milk consumption 
was l i k ely to have a low calcium intake. 
The mean consumption of the milk group was 78 
per cent of the recommende d amount. This was a con-
sumption of l9o0 ounces of milk per day. Only eight 
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ch_ ldren consumed 100 per cent or more of the recom-
men de d amounto The mean consumption was in agreement 
wi th the amount reported by Hammond103 (mean intake 
of 2 2 ounces per day) and Peeks and Lamb9 6 (mean in-
take of 16 ounces per day) on their dietary studies 
of cerebral palsied children; however, it was lower 
than the amount reported by Karle and co-workers101 
(mean intake of one quart or 32 ounces per day) . 
wnen comparing observations regarding milk intake, 
the age of the children in the studies should be con-
side red. Obviously, older children will consume more 
milk than the young er oneso One must also consider 
the method of calculation used to arrive at a mean. 
In the present study, any food consumption which was 
abo ve 100 per cent of the recorrunended. amount was 
considered 100 per cent intake. This method of cal-
cul ation was used primar ily to minimize the variabil-
ity introduced when chi l dren cons umed food in excess 
of the recommended amount . Their excessive consmnption 
did n ot affect the deficie nt consumption shown by 
othe r children. 
101 Karle and co- ~o rke rs found that meat and meat 
substitutes were well eaten by the cerebral palsied 
children, Hammon d103 f ound deficiency in meat con-
. . 91-93 
- sumpt lon by the h andlc apped, and others have 
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discussed the difficulty the cerebral palsied chil-
dren encounter in eating firm food such as meat and 
ra1.v vegetables. 
The present study showed that the cerebral pal-
sied children were deficient in meat consumption, 
but whatever meat they consumed was generally in a 
bard physical form. The nutrient evaluation revealed 
that even a slight deficiency in the meat consumption 
affected the intake of iron and niacin in these chil-
dren. Since iron and niacin intake was low and the 
mea t group is the best source of these nutrients, a 
need for greater consumption of foods in the meat 
group was indicated. 
The vegetable-fruit group was the most deficient 
food group among the cerebral palsied •. Since foods 
in this group are an excellent source of vitamin A 
and a s corbic acid, deficiency in these vitamins was 
exp ected. It was interesting to note, however, that 
24 c n ildren had an adequate intake of vitamin A and 
13 children consumed foods which accounted for an 
ade q uate amount of ascorbic acid. The primary source 
. . 
of ascorbic acid is found in the fruits and vege-
table s; most children who had deficiency in fruits 
and ve getables had deficiency in ascorbic acid intake. 
Vitam· n A, on the other hand, is not only provided by 
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foods in the vegetable-fruit group but also by the 
other food groupse This is the reason for the rela-
tively good vitamin A intake in these children. 
It was also interesting to note that the allow-
anc es for vitamin A and ascorbic acid were _very ade-
quately met with a consumption of the minimum recom-
mended amounts of fruits and vegetableso 
The bread-cereals was the food group consumed 
most readily by the cerebral palsied children • . How-
ever, the diets of 19 children were deficient in 
these bread and cereal foodso . 101 103 Previous stud1es ' 
have sho~·In that .food in the bread-cereals group was 
well eaten by the handicapped children. This food 
group Has not the main source of any . specific nutri-
ent, but it contributed to most nutrients. 
In the nutrient evaluation of the diets, the 
cerebral palsied children showed, in the order listed, 
deficiencies in iron, calories, niacin, ascorbic acid, 
and calcium. This was in agreement with Leamy's 97 
findings. In addition, Leamy found protein to be 
quite deficient in the handicapped; however, the 
present study showed that the .protein requirement 
was well met by most childreno Hammond103 also found 
that protein allowances were well met. Low intakes 
of calories, iron and niacin were consistently 
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demonstrated in all children~ Two factors were respon-
sible for this finding: first, the method employed 
m analyze the nutrient value~ Secondly, a deficiency 
of roods which have a high content of iron and niacin 
has been demonstrated in these children. It should 
be note d, however, that no method can measure pre-
cisely the nutritive value of any diet. Whiting and 
Leverton110 have pointed out that every method has 
room for improvement. Perhaps a combination of sev-
era l techniques is the most accurate method of pro-
cess ing the dietary datae 
Although the method used in this study may not 
h ave been the most accurate for analyzing the nu-
t ri ent values, t he results clearly demonstrated the 
ne e d for a balanced diet and revealed . the relative 
nutrient content of the diets of these children. 
The findings related to consistency of the diet 
shovJed that cerebral palsied children did consume 
soft r ood. The milk group Ha s almost entirely soft 
si nc e most of the food in this group was consumed 
as a beverage. More bread and cereals were consumed 
in a soft form than in a hard form. Meat, fruits and 
ve g e t ables were evenly distributed between soft and 
hard physical fo rms. 
5, 98 . t d t th t th h di d Album poln e ou a e an cappe 
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children require softer food than the non-handi-
capped ~ Findings in the present study did not show 
thi s t o al.vays be the case, although some trend to-
war d cons umption of softer food was notedQ Perhaps 
th:s situation exists more frequently in the severly 
dis a oled childrenQ The dietary records ~f all the 
cere bral palsied children except one (CN) showed 
that the method of preparing and serving the food 
was not unusual. 
The diet of a seven-year-old spastic hemiplegic 
female (CN) had a consistency index of 4.45. This 
was unusual since this was the only diet above the 
index of J.OO. The dietary record of CN showed that 
most of her food was in a soft form. Meats were 
finely cut or chopped to facilitate eating; many vege-
tables were served in a creamed and processed form, 
and soft bread was a very common item consumed. 
In general, cerebral palsied children consumed 
meals with an extremely good regularity. The mean 
number of meals consumed per week was 19.6. It ap-
peared that most parents did not let their children 
go without food for a long period of time. Evidently, 
the parents realized that these children, because of 
their low dietary intake, needed food at every oppor-
tunity. This fact was demonstrated by the high number 
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of nourishing between-meal snacks. Especially note-
wor thy were the 19 sahdwiches consumed by 10 children, 
which ranked seventh in popularity among the 26 be-
tl.Jeen-meal snacks • . HoHever, only seven of the 19 
sandwiches were of sufficient quantity to be consid-
ered meals. 
It was evident that a more adequate diet was 
consumed by children who ate more between meals. 
One child (CMG} who had 54 between-meal items per 
we ek consumed a large quantity of food of high nutri-
tional value. Another child (JJ) with no indication 
of between-meal eating showed very poor dietary in-
tak e both in regards to food groups and nutrient 
values. 
In evaluating the number of between-meal items 
cons umed, it was difficult to assess the number of 
t i mes a particular type of candy was consumed. Fo r 
example: (l) a child consuming 11 pieces of Hershey's 
milk chocolate ·kisses Has considered consuming this 
item three times, i.e. any amount less than four pieces 
Has considered one candy, and any amount from five 
to eight pieces was considered two candies, etc.; 
(2) similarly, any amount less than five jelly beans 
was considered one candy; and (3) any portion of a 
whole candy bar consumed was considered one candy. 
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Perh aps another good method of assessing the number 
of t imes a candy Has consumed is to evaluate the con-
sumption by the weight of the product. 
A study of between-meal eating habits conducted 
j y We iss and Trithart62 on unaffected children showed 
t hat gum was the most popular itemo In the present 
study, milk was the most popular snack item; gum 
ranke d 23rd in popularity. It was interesting to 
not e t hat even with all the milk consumed during the 
snac k periods, the deficiency in the milk group was 
t he s econd greatest among the four food groups. Some 
severe milk deficiencies could have occurred if these 
children had avoided milk during their snack periods. 
The quality of between-meal items consumed by 
ce rebral palsied children appeared to.be somewhat 
better than that found in Weiss and Trithart's study. 
It was surprising to learn that so many nutritionally , 
good foods Here consumed at between-meal periods. 
This fact supports the earlier assumption that these 
children are encouraged to eat 11 good" food whenever 
feasible because of their low nutritional intake. 
The distribution of samples was uneven in all 
four clas sificatfuns of cerebral palsy. According 
to the physiological classification, four types of 
cerebr a l palsy were represented; only two children 
-95-
were atonic (Table II)o By topographical classifi-
cation, four types were also represented; only two 
children were paraplegic (Table III). According to 
functional capacity classification, only two children 
were Class III type and two others were Class IV 
type (Table IV)o By mental retardation classification, 
only three children were in Levels I and II (Table V). 
Thus, Hith the small number and uneven distri-
bution of the samples, it Has difficult to make con-
clusions about the effects of the disaolement on the 
dietary habits of these childreno HoHever, some mean-
ingful results have been presented in the data. 
SUMMARY AND CONCLUSIONS 
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A study of the dietary habits was completed for 
30 cerebral palsied children. Fifteen of the sub-
jects were boys and 15 were girls, all ranging in 
ages from two and one-half to 13! years. The children 
inc 1 uded in the study vrere patients at the Cerebral 
Palsy Dental Clinic of the Indiana University Hedical 
CenterQ The parents of the children were given iden-
tical instructions in keeping a record of the seven-
cay f ood intake. 
The investigator analyzed the effects of the 
various forms of disability, as related to cerebral 
pal sy, on the dietary habits of the children. Each 
chi~ ci was classified according to the physical in-
vo lvement of cerebral palsy and to mental cap~city; 
(l) The physiol~gical classification separated the 
children according to the involvement of motor 
func t ions. Spastic, athetoid, mixed and atonic types 
Here represented in the study . ( 2) The topographical 
cla~ s ification described the distribution of the phy-
sical involvement. Quadriplegic, diplegic, hemi-
plegic and paraplegic types were representedo (3) 
The functional capacity classific at ion divided chil-
dren according to the de gree o f physical involvement~ 
All degrees of capacity u ere represented. (4) The 
men t al retardation classification placed all children 
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according to their intelligence levels. 
Nutritional adequacy of the diet of each child 
was eva luated by the number of servings of food con-
sumed in the four food groups. The amount of nu-
t r ients contained in a serving of food in the four 
food g roups was calculated from Table 6 of the Es-
s ential_s==of An Adequa te Diet105 (Table VIII). There-
f ore, i n order to estimate the amount of nutrients 
contained in a seven-day diet, the amount of nutrients 
contai n e d in a serving wa s multiplied by the number 
of s ervings of foods consumed per week. All data 
r e, e vant to the nutritional a dequacy of the diet 
,Je r e e valuated according to t he standards (minimum 
rec ommended amounts) set up by the Agricultural. Re-
search Service105 and the National Research Council107 
a n d 't.Jere expressed as p e rcentag e consumptions. For 
t h e calculation of mean intake, any intake over 100 
per cent of the standa r d was considered 100 per cent 
intake . 
The dietary evalua t ion according to the four 
f oo d g roups reveale d t hat each chi ld in the study 
group was deficient in one or more of the food groups. 
The mean milk con sumption was 78 per cent of the 
recommended amount (19.0 ounces per day). Severe 
mi lk deficiency was noted in children who substituted 
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for milk beverages which were low in nutritional 
value. Since milk is a good source of calcium, 
children who had a deficiency in the milk group fre-
quently had a less than adequate calcium intakeo 
Spastic children consumed significantly less milk 
than the children in the other cerebral palsy groups; 
there {as a trend toward an increased consumption of 
milk with an increased severity of the disease. 
The mean percentage intake of foods in the meat 
g roup was 80o The consumption of meat, although low 
for the entire group, was high in many children. 
Para p l e gics and hemiplegics showed the best meat con-
sumpt iono Because of the low intake of iron and nia-
cin sho'm in the nutrient evaluation, an increased 
cons umption of meat was indic a ted. 
· The vegetable-fruit g roup was the least popular 
of the four food groups; the mean intake was 61 per 
cer-t ~ Only three children had over 100 per cent of 
the recommended n umber of servings. Many children 
1ere severely deficient in this group; those who 
we re deficient also demonstrated low ascorbic acid 
intak es because f ruit s and ve getables are the only 
source of this vitamin. There was a trend toward 
decr e ased consumption of fruits and vegetables as 
the s everity of the disease increased. 
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The bread-cereals food g~oup was the one best 
co __ umed by the cerebral palsied children. This food 
g r oup was not a source of any specific nutrient, but 
pro vided a little of most nutrientsG However, 19 
children still failed to meet 100 per cent of the 
rec ommended amount. The mean intake of food in this 
g ro up was 84 per cento 
When the nutrient content of the diets was deter-
mi ned, t h e cerebral palsied c h ildren showed greatest 
de iici encies in iron , calories and niacin; defic ien-
cies t o lesser degrees were shown in ascorbic acid 
and c alciumo The allowances for riboflavin, prote in, 
vitamin A and thiamin were well met. Three children 
t ook vi tamin supplement s daily, but vitamins were 
n o t included in t he eva luation o f nutrtents. 
The group of spastic children consumed less 
ca~orie s than those of t he o the r cerebral pa l sy groups; 
the c a lcium i ntake was a lso loJ in the spastics . 
Ot her.-J ise, the various way s i n vlh ich these children 
we r e a f flicted by the di s eas e did not influence nu-
trient intake. 
The ratio of soft to har d food in the diet deter-
mi ned the consis tenc y i nd ex f or each child ~ Thus, a 
s o_ ter diet was i ndic ated by a higher index number. 
The children generally ate sof t f ood, but the methods 
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of preparing and serving the food were not unusual. 
The consistency of the diet had a wide margin of 
variation. The consistency index ranged from 0.99' 
to 4 .. 45o 
The children in the study group showed a sur-
p ri singly good regularity in meal consumption. The 
children as a group missed on the average about one 
meal per week. Evidently~ parents realized the need 
fbr greater food intake. 
The cerebral palsied children consumed approxi-
mately three between-meal items per day, with milk 
being the most popular.. Twenty-four of the 30 chil-
dren consumed milk 99 times during between-meal per-
iods. Children who ate more, both during meals and 
be tvJeen meals, had more adequate diets .• 
Thi s study was strictly concerned with the cere-
bra l palsied children; the diets of the subjects were 
n o t compared with those of unaffected children of the 
s ame age. The possib i l ities for future studies are 
unlimite d. A further study comparing the normal to 
th e h a n dic a pped is indicated; the socioeconomic sta-
t us of t h e families should be investigated; . the c ul-
tur a l , e ducational and relig ious backgrounds of each 
fam.:. _y should be considered; and a larger sample is 
i n dic ated a s it was difficult to arrive at some con-
clusions due to the smallness of the sample. 
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ABSTRACT 
Dietary habits of 30 cerebral palsied children 
vere investigated in this study using seven-day intake 
records obtained from their parents. Each child was 
classified in terms of physiological and topographical 
involvement, functional capacity, and mental retarda-
tion~ All food records were evaluated in terms of the 
four food groups, and the nutritional adequacy and con-
sist ncy of the diet were analyzed. The average num-
ber of meals per day and the frequency and types of 
betveen-meal snacks were evaluatedo 
The cerebral palsied children, as a group, showed 
pronounced deficiency in all four food groups being 
most deficien't in the vegetable-fruit group and least 
deficient in the bread-cereals group. In terms of nu-
trients, the children showed deficiencies of iron, 
calories, niacin, ascorbic acid, and calcium, in the 
order listed. The children gene rally consumed soft 
food, ate their meals at surprising regularity, and 
snacked approximately three items per day. Their 
snacks consisted of items of high nutritional value. 
Dietary habits did not vary significantly when 
t hey were evaluated according to types of affliction. 
Some effects on the consumption of milk and fruits 
and vegetables were observed, but because each type 
of cerebral palsy was not well represented, results 
did .ot warrant definite conclusions. 
